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1 MACIIOPT ®OH/IA OLIEHOYHBIX CPE/CTB [0 YYEBHOU
JUCIHUATIINHE
MATEMATHKA

1.1061mue noJjIoKeHus
OueHo4YHbIEe CpeicTBa pa3paboTaHbl B COOTBeTCTBUM ¢ PenepaibHbIM
rocyJapCTBEHHbIMOOpPa30BaTeAbHbIM CTAHJAPTOM CpPEHETO
npodeccuoHasbHOT0 06pasoBaHus (ganee — ®I'OC CII0) o cnenyasbHOCTH
38.02.04 KomMmep1uus (1o oTpacisam).
OueHOYHbIE CpeCTBA NMpeAHa3HAYeHbl JIJIsI KOHTPOJIS U OLlEHKH
00pa30BaTeIbHBIX JJOCTHXKEHUH 00YIaIOIIUXCS, OCBOUBIIUX MTPOTPaMMy
y4eOHOU JUCHUIIMHBI «MaTeMaTUKa».
OLieHOYHbIE CpeiCTBA BKJIKYAIOT KOHTPOJIbHbIE MaTEPHUAJIBI JJIs1
NpoBeJleHUsI MPOMEXKYTOUHOM aTTecTanuu B popme nudpdepeHIIMpoOBaHHOTO

3a4eTa.

1.2Pe3ybTaThl 0CBOEHUS AUCLHUIIJIMHBI, IOAJIeXKallye IpoBepKe.
PacnpeaeneHue onieHUBaHUs pe3yJIbTaTOB 00y4YeHHs 10 BUAAM
KOHTPOJIAA

Pe3y/ibTaThbl 00y4eHUsI
(ocBOEHHBIE YMeHUH,

CBOEHHbIE 3HaHI/IH)

HaunMeHoBaHue 3/1eMeHTa
YMEHUU WY 3HAHUH

Bup arTectanuu

TeKYLIUH

npoMex

OcHOBHBIE NTOKa3aTeJau
OLIEHKHU pe3yJIbTaTOB

V1. Pemath
NpPUKJIAAHbIE 33/]Ja4U B
o6Js1acTH
npodeccrioHaIbHON
JleTeJbHOCTH

Y1.1. PemnaTs 3agauu
MaTeMaTHU4YEeCKOTO
aHaJIM3a

+

+

- Bopluuciienve npenesion
B TO4YKe U Ha
GECKOHEYHOCTH

- HaxoxgeHue
IpPOM3BOJHOM  IEepBOro,
BTOPOTO, TpeTbero
NOPSAJKOB, CJI0’KHOM

byHKIMHU

- HUccnepoBanue
GYHKIMM U MOCTpPOEHUE
rpaduka JIpo6HO-
palMoOHa/JbHON (QYHKLUHU
M (uau) BbIpaXKEHHOU B
BHUJIe MHOTOYJIEHA.

- BeruucaeHue
UHTerpasia no <opmyJe
HbloToHa-J/Ieli6bHULa U
MEeTO/I0M I10/ICTaHOBKHU.

Y1.2. Pematsb 3agauu
JINHENHOM a/rebpbl

- Haxoxpenue
MaTpHul,
MaTpHUL.

CYMMBI
YMHOXeHUEe




- Pewenue CUCTEM
JIMHEUHBIX ypaBHEHUU

MeToZaMu Faycca wu
Kpamepa.
Y¥1.3. lIpousBoguth - [IpousBenenue
JehCcTBUA Ha/ JencTBUi Haf,

KOMIIJIEKCHbIMH YH CJIaMHU.

KOMIIJIEKCHBIMU YU CJIaMU
B pa3JIMYHBIX GOpMax.

¥1.4. Ucnnosib30BaTh
JUCKPETHYI0 MaTeMAaTHUKY

- [IpousBenenue
3JIeMeHTapHbIX ONepaluu
HaJi MHOKeCTBaMH.

- Pemenve mnpocrenmux
KOMOMHATOPHBIX 3a/1a4.

Y1.5.Pemathb
BEPOSITHOCTHbBIE U
CTaTUCTHUYECKH e 3aJa4H.

- HaxoxxpeHue
BEPOSATHOCTHU CJIY4YaHlHOTO
COOBITHS.

- CocTaBJsieHHe 3aKOHa
pacnpepeeHus
CJy4alHOU BeJIMYHHBI.

- Bblunc/ieHHe YHCJI0BBIX
XapPaAKTEPUCTHUK
cny‘{aﬁHbe BEJIMYHH.

Y1.6. Pematb
NpPUKJI3JHbIEe 3aJlaud B
06J1acTH
npodeccroHasbHON
JedTeJIbHOCTH.

- Pemenue 3agay Ha
npUMeHeHHe
reoMeTpUYeCcKOro 1’}
MeXaHU4YeCKOro  CMbICia
NPOU3BO/HOM.
[Ipunoxenus
onpe/ieJieHHOTO
MHTerpaJa K
BbIYMCJEHHUIO ILJoLajel
IJIOCKUX  QUryp, MyTH,
NPOUJIEHHOI 0 TOYKOM.

31 OcHOBHBIE
MOHATHUS U METO/bI
MaTeMaTH4YecKoro
aHa/Ju3a, JUCKPETHOU
MaTeMaTHKH,
JIMHEWHOM a/rebphl,
TEOPUH KOMILJIEKCHbBIX
4yyrceJi, TEOPUHU
BEPOATHOCTEN U
MaTeMaTHU4YecKoi
CTaTUCTHUKHY;

OCHOBbBI
WHTErpajbHOro U
nuddepeHaNbHOTO
WCYUC/IEHUA

31.1 OcHOBHBIE METO/bI

pelieHus 3ajja4
MaTeMaTU4YeCKOro
aHa/Iu13a, OCHOB
MHTEerpajbHOro U
auddepeHIMaIbHOTO
WCYHCJIEHUS.

- [Iepeuucsienue
OCHOBHBIX MEeTO/|0B
BbIYMCJIEHHS [Ipe/ieJ1OB.

- ®opMysMpoOBKa NMpaBuUJI
audpdepeHIIUPOBaHUS U
nepeyucieHue

MPOU3BO/JIHBIX OCHOBHBIX
3JIeMeHTapHBIX GYHKIUH.

- ®opMyMpoBKa
npaBua HaX0X/JeHUs
NPOM3BOJHOU  CJIOXKHOM

OYHKIMU.

- ®opMyIMpOBKa
aJropuTMa
Ucce0BaHUsA
byHKIMU Ha




MOHOTOHHOCTD,

HaxoX/leHue TOYEeK
3KCTpeMyMa.
- ®opMyiMpOBKa

aJrOpUTMa UCCAe[0BAHUS
rpa¢puka GyHKUMM Ha
BBINYKJIOCTb, Hax0X/AeHHe
TOYEK Neperuoa.

- ®opMyIMpOBKa
onpejesieHUs1 aCHMITOThI
rpadpuka QGyHKLUHUH, HUX
BUZOB U  ypaBHeHHUs
ACHMIITOT.

- HepeqncneHHe IJiaHa

UCCIeJ0BaHUSA U
NOCTPOEHUS rpadurka
OYHKIMU.

- [lepeuyncienuve

TabJIMYHBIX HHTEerpaJiosB.

- [lepeuuncienue
MeTO/I0B
WHTErpupoBaHUA
(HemocpeICTBEHHOT 0
MHTErpUpOBaHUA U
MeTO/ia 3aMeHBI
epeMeHHOMN).

- ®opmynMpoBKa
dopmysibl HbroToHa-
JlelibHMIIA.

31.2 OcHOBHBIE NOHATHUA
JIMHENHOU a/ireodphl.

- ®opMysiMpoOBKa
OCHOBHBIX ITOHSITUHN
TEeOpPUHU MATPHUII.

- [Iepeuucsienue
1oc/ae0BaTeJbHOCTH

JIEUCTBUM TNPpU pelleHuHr
CUCTEM JIMHEUHBbIX
ypaBHEHUH MeTO/ZI0M
obpaTHOW MaTpullpl, IO
bopmyam Kpamepa,

MeTooM ["aycca.

31.3 OcHOBHbIE NOHATUS
TEOPUU  KOMILJIEKCHBIX
YUceJl.

- BocnipousBsegenue
3amnucu KOMILJIEKCHbIX
yyucesJl B Pa3JIMYHBIX
dopMax (anirebpanyeckon,
TPUTOHOMETPHUUYECKOH,
NOKa3aTeJbHOH).




31.4 OcHOBHBbIE NOHATUS
JVICKPETHOM
MaTeMaTHKH.

- ®opMyIMpOBKa

OCHOBHBIX BU/IOB
KOMOWHAaLUH.

- ®opmysupoBKa
OCHOBHBIX HOHATUH

TEOpUM MHOXeCTBa U
onepanyu HaJ, HUMH.

31.5 OcHOBHBIE NTOHATHS
TEOPUU BEePOSITHOCTEH M
MaTeMaTHYeCKOU
CTaTUCTHUKH.

- ®opMyIMpOBKa
KJIaCCUYEeCKOTO
onpejesieHus
BEPOSITHOCTH.

- Bocnipoussesnenue
bopMys [i/is1 BbIYKCIEHUS
YHCJIOBBIX XapaKTEPUCTUK
C/y4aWHbIX BEJIUUYUH.

- [lepeuyrcienuve
OCHOBHBIX 3aja4
MaTeMaTHUYEeCKOU
CTaTUCTUKH.

32.3HayeHue
MaTeMaTHUKH B
npodeccroHalbHON
JleITeJIbHOCTH U PHU
OCBOEHUH
npodeccroHabHON
o6pa3oBaTesbHOM
nporpaMMmbl;
OCHOBHbIE
MaTeMaTU4ecKue
MEeTO/Ibl pelIeHUs
NPUKJIAJAHBIX 33/]a4 B
obs1acTu
npodeccuoHalbHOU
JleITeIbHOCTHU

32.1 3HaueHUe
MaTeMaTHKH B

- Onwucanne poau H
3HAaYeHUsl JUCLUIIMHBI B

npodeccroHalbHON npodeccuoHaJlbHON
JlesITeJIbHOCTH U NIPU JleSITeJIbHOCTH.

OCBOEHUU

npodeccroHasbHON

o6pa3oBaTesbHOM

porpaMMbl;

32.2.0cHOBHBIE - ®opMysiMpoBKa
MaTeMaTHU4YeCKHe reoMeTpUYeCcKOro 1’}
MeTO/lbl pelleHHus MeXaHUYeCKOro CMbICia
NPUKJIaJHbIX 33/1a4 B IPOU3BOIHOM.

obs1acTu [Ipunoxenusa
npodeccroHasbHON onpe/ieJIeHHOTO
JleITeJIbHOCTH MHTerpaJa K

BBIYMCJIEHUIO IJIOLaJied
IJIOCKUX  QUryp, MNyTH,
NPOUJEHHOI 0 TOYKOM.
[IpuBeseHre  MpUMepOB
MCI0JIb30BaHUSA
MaTeMaTHKH B
npodeccuoHalbHON
JlesITeJIbHOCTH.

1.3PacnpeaesieHye TUNIOB U KOJIMYeCTBA KOHTPOJIbHBIX 3aJaHU MO

3JIeMeHTaM 3HAaHUU U YMEHUN

Homepa u

Tekyuiuit KOHTPOJIb

[IpoMeXyTOYHbII KOHTPOJIb




HavMeHOBaHUd Kog Kopg,
paszesioB, TEM. Tun U Tun U
KOHTPOJIbHOT | HAUMEHOBAHU | KOHTPOJIbHOT | HAMMEHOBAHU
0 3a/laHUs € YMeHUH, 0 3a/laHusl e YMeHUH,
3HAHUU 3HAaHUU
Pa3gen 1.
OCHOBHBIE NOHATHUS U METOJAbI MATEMATHYECKOro aHa/JIu3a
Tema 1.1.0cHOBBI
auddepennuannpHor | 4N°l, 17Nel, ¥1.1,31.1 19Ne1-6,9-14 Y1.1,31.1,
0 MCYHMCJICHHUSA 4Ne2, 17Nez, 32.1,32.2
4Ne3, 17Ne3 18Ne1-6
Tema 1.2. OCHOBBI 4No4, 17Neo4, Y1.1,Y1.6,
HUHTErpajbHOro 4Ne5 31.1,32.2 19Ne15-21, YV1.1,Y1.6,
HCYMCJIEHUSA 23-25, 31.1,32.2
18Ne7-12
Pa3gen 2. OCHOBHbIE IOHATHUS IMHEMHOU aIre6pbl
Tema 2.1. 4Ne 6
OcHOBHbIe NOHATUA | 11Ne1 ¥1.2,31.2 19Ne7, 8 y¥1.2,31.2
JIMHEWMHOH a/Ire6pbl
18Ne13-17
Paszaei 3. KoMmmieKcHbIe 4McC/ia
Tema 3.1.
KoMILZIeKCHBIE YHUCJIA 4Ne7 y1.3,31.3 19N226-27, y1.3,31.3
11Ne2 18Ne18-21
Pa3gesn 4.0cHOBHbIE NOHATHS JUCKPETHOM MAaTeMaTUKHU

Tema 4.1
MHoXecTBa U 19Ne22 1.4
ornepanuy HajJ4 HUMH.

P 18N222,23 31.4
Tema 4.2. 3/1eMeHTbI 4Ne8 Y1.4,31.4 18Ne24 314

KOMOHMHATOPHKH

Pasaen 5.0cHOBBI TEOpUM Bepos

THOCTEH U MaTeMaTH4YeCKOM CTAaTUCTUKH

TeMma 5.1
OCHOBHBIE IOHATHUA
U TEOpEMBbI TEOPUU

BEpOATHOCTEN

4Ne9,

4Ne10

¥1.5,31.5

19Ne28-30,

18Ne25-30

Y¥1.5,31.5




2 CIEUU®UKALIUA OLEHOYHBIX CPEJACTB
/1 TeKyleroKOHTPOJIsI UCHOJIb3YETCSA: ONMPOCTECTUPOBAHUE, OLleHKa
BBINIOJIHEHUS  MPAKTUYECKUX, JIaOOpaTOPHBIX, KOHTPOJIbHBIX paboT,
KYPCOBBIX IPOEKTOB (paboT), OLleHKA CaMOCTOSITEJbHOW pabOThI U JpyTHE.
s IpOMeXYyTOYHOMN aTTecTaluuu
HCIOJIb3YyeTCs:dupepeHyuupo8aHHblll 3a4ém.

3 MATEPHAJIBI /141 TEKYIIIETO KOHTPOJIA 110 YYEBHOM

AUCHUIIJIMHE
2.1. KonTpoJsibHas pa6oTta Nel.
BapuaHrT 1.
Buruucaums npedenvi:
1. limx_}_lﬁ
2. 1imx_,[,1""m

x

3. lim i
" I—:‘Dcxi_l

. gin(2x)
4, lim, o ——

. 3y
5. hmx_,m(l -I-;)

BapuaHrT 2.
Boruucaume npedenvi:

x*—2x—3
G—x>

x—2

2. lim, ., =2

1. lim, _,,

e

lx+2—2
x*—3x
x*-8
tani=)
a "4
4, lim, _,, e

3. lim,_,

5

5. lim, (1 + 2x)

BapuaHrT 3.
Boiuucaums npedenvi:

x®—27

1. lim, 4

2. lim

%63 [z+3

3. lim 142x—x®

’ T 028 422 —B0
gini(—)

: B

4, lim, _,, :

5' ]'j'm:-t:—:va:(l +i]51:

x—3
x—6

BapmuaHr 4.
Boruucaums npedenvi:

Zxtx®

1. lim, ;-



3—2x—-1
x—5
I
. x"—3x+4
3. lim

Ll TV B LR e

4.1 tan | 5x)
» Mz 0 3x

2. lim__,.

5.1im, (1 +7)%

BapuaHnr 5.
Boiuucaums npedenvl:

]
—25

1. lim,_,.—
x5 b—=x

VxTZ-3

x°—49

. g —3x
3.0m, o=

2. lim__,,

. sin (2x)
4, lim,_,,———

5. lim, _,.(1 4+

BapuaHT 6.

Bovryucaums npedesbi:
4x® —11x—3

Jx
5. lim,_, (1 4 6x)=
Bapmuanr 7.
Boruucaums npedenbi:

1 Ii x> —3x—4
M T

5. ].j.mx_:,am: 1 —|—§j5§t¢

Bapwuanr 8.

Boviyucaums npedesbwi:

1. lim xS 464
TUETTR a4a

2. lim _ Btx
e P T

3. lim g—3x+x®
' LTreE g4 g

tan(8x)

4, lim, _,,
5. lim, o(1+5)

BapuaHT 9.
10



Buiuucaums npedebi:

1.1 4z —Tx—2
R PN

VE—x—2

2. lim, _,

ax® +3x% -3
= xS rxS42x
sin (Bx)

3. lim, _,

4, lim, _,,
] i Jx

5. lim, . (1+)

Bapwuanr 10.

Buruucaumbs npedesvl:

1. 1 3x®—10x+3
Jim, L, —————

2. lim

x—5 25_:::2

3 1 2x+5h
™

X
tanf( B}

4, lim, _,

5. lim, (1 4 4x)=

Bpems Ha BbIllOJIHEHHUE: 45 MUH.
[lepeyeHb 06 bEKTOB KOHTPOJIA

HaumeHoBaHue
00'bEKTOB KOHTPOJISI

OcHOBHbIE NOKa3aTe/IU OLeHKU

pe3yJbTaTa

Y1.1. PemraTts 3as1auu

MaTeMaTH4Y€CKOI'O aHaJ/In3a

- BeluucieHue npeanejioB B TOYKE M Ha

0ECKOHEYHOCTH.

OCHOB MHTEIrpaJIbHOI'o 1

31.1 OcHOBHbIE METO/IbI pELIEH U
3a/la4 MaTeMaTHU4eCKOr0 aHa/IN33,

JuddepeHIMabHOTO UCYHCIEH USI.

- Hepeqncneﬂne OCHOBHBbBIX METOIOB
BbIYHCJI€EHHUA IIPEaeJI0B.

YHI/IBepCElJIbHaH INKaJiIa OIl€HKH OﬁpaBOBaTeJIbeIX IZ[OCTI/DKel-Il/Il‘/JI.

MeHee 60%

[IpoueHT KayecTBeHHas olleHKa YPOBHS MOATOTOBKHU
pe3yJIbTaTUBHOCTHU Bann (oTMeTka) Bep6asibHbIM aHasior
(mpaBUJIbHBIX OTBETOB)
95 -100% 5 OTaKMYHO
94 -75% 4 Xopo1io
74 - 60% 3 Y l0BJIETBOPUTEJILHO
2

HeyznoBJsieTBOpUTENBHO

2.2. YcTrHbiY onpoc Ne1l

TeKCT 3aaHuA

1. laTb onpefesienure npegesna GyHKIMU B TOUKE.
2. [lepeuyncanTb CBOUCTBA NpeenoB QYHKIUU B TOUKE.

3. Hepe‘-II/ICJII/ITb OCHOBHBIE€ MeTO/Abl BEIYHMC/JIEHUA IIPEAEIIOB.

11




o0
4. Kak pacKkpbITh HEONIpE/IeJIEHHOCTb BU/1a (—] ?
o0

5. 3anucaThb 3aMedaTe/ibHble Npe/ieibl.
Bpems Ha BbinosiHeHUe: 20 MUH.
[lepeyeHb 06 bEKTOB KOHTPOJIA

HaunmeHnoBaHue OcHOBHBIE IOKa3aTe/Jy OLeHKHU
00bEKTOB KOHTPOJIA U pe3yJbTaTa
31.1 OcHoBHBIE MeTObI penieHUa | — [lepeyncieHMe OCHOBHBIX METO/ 0B

3a/1a4 MaTeMaTH4YeCKOTO aHa/IN3a, |BbIYMCIEHUS IPEJEOB.
OCHOB MHTErpaJbHOI0 U
InddepeHMaTbHOTO UCUUCIEHHS.

Kpurepum oneHKM:
- OLleHKA «OTJIMYHO» BBICTABJISIETCS 00y4YalolleMycs, eCIM ero OTBeT 6e3
OLIUOOK,
- OILleHKa «XOpPOILO» BBICTABJISAETCS 00y4amOUIeMyCsl, €CJIM OH JOMYCTHUJI
He 60Jiee BYX OLIUOOK,
- OLlEHKAa «Y/[I0BJIETBOPUTEJNbHO» BbICTABJSIETCS 00Yy4arolLleMycs, ecau
OH JIONYCTUJ TPU OIIUOKH,
- OILleHKa «HEYJ0BJETBOPUTEJbHO» BbICTABJSAETCS O0Oy4amUeMycs,
eCJIM OH JIONyCTUJI 60Jiee TPEX OLIUOOK.

2.3. KonTpoJsibHas pa6oTa Ne2
BapuanrT 1.
y=(—2x+ 4)%; y/(1,5)-?

y:%arcsin x-2arctg x; y*’(“‘;—ﬁ)-?
y= %x4-2x2+5; y/11(2)-?

y= arctg; y/(2)-?

y=In®2x; y/(3)-?

BapuaHT 2.

A

1. y=dsinZ; /()7
1 . ¢ 3
_ 1 /(322
2. y=2arccos X+-arcsinx; y (5) !
3. y=2x%+2x2-8; y///(-1)-2
4. y=arctgyx; y/(1)-2
5. y=cos*4x; }”a(;_‘;)'?
Bapuanr 3.

1 y=37+ty/ (1)
2. y:iarctgx — 2arccosx; y/(0)-?
3. y:ixﬁ — 2x° +x; }r”f(l)-?

12



4. y=arcsin4x ; y/(0)-?
Tt . ."l E 2
5. y=v'sin2x; y (4) !

BapuaHrT 4.
1. y=log2(cosx];}r“’(§)-?
2. y=23rctgx -I-iarctgx' y/(v/3)-?
3. y=x 542 3% P—8x% y/l(-1)-?
4, y= arccos—; y/(0)-2
5. y=et ¥ y/(5)-2

BapnaHT 5

1. y——es y/(—3)-?
2. y:;arcsm x— Earctgx; y/(0)-?
1 A
3. y=2x*— Exa + 2x; ¥/ (0)-7
4. y=arcsin=; y/(0)-?
= sl (E)-?
5. y=lnctg2x; y (s) !
BapuaHrT 6.
1. y=v2x3 —6x; v/(2)-?
1 1 . k]
2. y=Jarccos x — Sarcsinx; }r*(-”T)-?
5. yebet - 2t 442
4. y= arcctgx2 ; v/ (1)—7?
5. y=4!"2%; y/(3)-?
BapuaHT 7.
= 2 - -"I E _?
1. y tgx,}r(a).
2. y=2arctgx —%arccosx; y/(0)-?
3. y=x°— ExE’ +2 y/17(1)-2?
4. y=arcctg2x;y (—j—?
5. y="*1; y/(V/2)-?
BapuaHnrT 8.
1. y=2Inéx; }r’f(z)-?
2.y=3arcctg x + % arctgx; }r“f(w.,@)-?
3. y:%xE' —2x*+5; }F”’f(O)-?
4, y= arccos3x ; y/(0)—?
= 2 ol i W
5.y=ctg3x; y (13) /

BpeMs Ha BbINOJIHEHME: 45 MUH.
[lepeyeHb 06 BEKTOB KOHTPOJISA



HanmeHoBaHue OcHOBHbIE IOKa3aTeJu O eHKHU
06bEKTOB KOHTPOJISI U pe3yJbTaTa
Y1.1. Pemiatsb 3aga4u - HaxoxzaeHre npou3BOIHOM EPBOTrO,
MaTeMaTU4YeCKOro aHa/i13a BTOPOTO, TPETHETO NMOPSJKOB, CJIOXKHOHN
byHKIMU
YHuBepca/ibHasA HIKaJia OL,eHKH 00pa30BaTe/IbHbIX J0CTHXKEHUI.
[IponieHT KauecTBeHHas oljeHKa ypOBHS NOJrOTOBKH
pe3yJabTaTUBHOCTHU Bans (oTMeTKa) Bep6asibHbIM aHasiorT
(IpaBUIbHBIX OTBETOB)
95 -100% 5 OTJHUYHO
94 - 75% 4 Xopor1io
74 - 60% 3 Y 10BJIETBOPUTEJILHO
MeHee 60% 2 HeyioBJ1IeTBOpUTEJIBHO

2.4. YcTHbIN onipoc N22
TekcT 3ajaHUA:
1. CoopmynrpoBaTh npaBuja auddepeHIUPOBaAHUS.
2. ChopMyrpoBaTh MPABUJIO HAXOXAEHUs IPOU3BOHOU CJA0KHOU

GyHKLIMH.
3. 3anuvcaTh NPOM3BOAHbIE OCHOBHbIX 3/IEMEeHTAPHbIX QYHKIUN U IpaBUJIa
InddepeHMpPOBaAHUS:
1) (7) = 12) (log, ¥) =
2) () - 13) (n) -
3 (kx+b)' _ 14) (arcsinx) =
0 15) (arccosx) =
4) (;j B 16) (arctgx) =
5) (\/; ' 17) (arcctgx)' =
6) (sinx) = 18) (u+v) =
7) (cosx) = 19) (u- )
8) (tgx) = 20) (%j _
9) (ctgx)’z 21) (c. u)
10) (ax), = 22) (u-v) =
11) [€*) =
Bpems BbIOJIHEHUA: 15 MUH.
[lepeyeHb 06 bEKTOB KOHTPOJIA
HaumeHoBaHue OcHOBHbIE TOKa3aTe/J I OLeHKH!

00bEKTOB KOHTPOJIA M pe3yjabTaTa
14




31.1 OcHOBHbIE METO/bI PELIEHUA |- ®opMyJIMpOBKa NpaBuJI
3a/lay MaTeMAaTUYeCKOro aHa/u3a, |AuddepeHIMPOBaHUS U MepedyucjeHue
OCHOB UHTErpaJibHOTO U NPOU3BOJHBIX OCHOBHBIX 3JIEMEHTApPHBIX
A depeHIIMaTbHOT0 UCYUCTEHUS. |PYHKIAM.

- @opMysMpOBKa MpaBWIa HaXO0X/EHUS

KpuTtepuu oneHKU:
- OLlEHKa «OTJIMYHO» BbICTABJISIETCS 00YYaIOIEMYCS, EC/IU €T0 OTBET Oe3
OLIHOOK,
- OLIEHKA «XOpOILIO» BbICTABJISIETCS 00y4alolleMycs, eCJIM OH JOMyCTHUJ
He 60Jiee JBYX OLIUOOK,
- OlLlEHKa «Y/IOBJIETBOPHUTEJNbHO» BBICTABJSETCSA OOYYAIOIIEMYCs, eCIH
OH JIONYCTHUJ TPH OLIUOKH,
- OlleHKa «HEeyJIOBJIETBOPUTEJNBbHO» BBICTABJISETCA OOYYaKOIEMYCS,
eCJIM OH J0NYCTUJI 60Jiee TPEX OIIMOOK.

2.5. KonTpoJsibHas pa6ota Ne3

UccnenoBaTh QYHKIMIO U IOCTPOUTD ee rpadHuk:
2

B 1 f(x) = —
apyaHT (x) 1
BapuaHT 2 f(x) = x+4
x—-1
BapuanT 3 f(x) = x*-3x* +4
2
BapuaHT 4 f(x) = 2X
-2
B 5 f(x) = X—<
apyaHT (x) T
BapuaHT 6 f(x) = —x®+3x* -2
2
B 7 f(x) = —
apyaHT (x) o
BapuaHT 8 f(x) = ig
X —_
BapuanT 9 f(x) = x®*-6x*+9x-3

Bpemsi Ha BbIllOJIHEHHUE: 45 MUH.
[lepeyeHb 06’ bEKTOB KOHTPOJIA

HaumeHoBaHue OcHOBHBIE IOKa3aTe/Jy OLEeHKHU
00'bEKTOB KOHTPOJIA M pe3y/ibTaTa
Y1.1. Pewiathb 3aj1a4uu - UccnegoBaHue GQyHKIMU U IOCTPOEHUE
MaTeMaTU4eCKOro aHajau3sa rpaduka po6HO-pallMOHaIbHON QYHKIMHU
Y (U11) BbIpaXKeHHOM B BU/Jle MHOTOUJIEHA.
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31.1 OcHOBHbIE METO/IbI peLleH U
3a/la4 MaTeMaTUYeCKOr0 aHAJIN33,
OCHOB UHTErpaJibHOTO U

A depeHIIMaTbHOTO UCYUCTEHUS.

- ®opMynupoBKa aJropuTMa

ucc1eJ0BaHUsA byHKIMU Ha
MOHOTOHHOCTb, HaxOoX/ieHue TOYEeK
3KCTpeMyMa.

- ®opmysiupoBKa aJropuTma
uccnefoBaHuss rpaduka  PyHKIMU Ha
BBINYKJIOCTb, HaxoX/JeHue TOYeK
neperuoba.

- ®opmysupoBKa onpejeaeHus

acMMNTOThI rpadpuka PyHKIMU, UX BUJOB
U VDARHEHUd AaCUMOTOT

KpuTepuii oneHUBaHUA

- OI€HKa «OTJIMYHO» BBbICTABJIAETCHA O6y‘-IaIOH_leMYCH, €CJIM HCCJieJOBAHHE

GYHKIIMM IPOBeeHO MOJIHOCTbIO, rpadrK GYHKIMU IOCTPOEH BEPHO

- OLleHKa «XOpOIlO» BBICTABJSIETCS 00ydarolleMycs, ecJd UCCaeJoBaHHe
GYHKIIMU TpPOBEAEHO NOJIHOCTbIO, MPU NOCTPOeHUU Tpaduka QyHKIUU

A0y eHbl HETOYHOCTH.

- OLIEHKa «Y/I0BJIETBOPUTEJbHO» BBICTABJSETCS O00Oy4aroleMycsl, €ecau
uccaeloBaHue  QYHKLMU MPOBEJEHO INOJHOCTbIO C HeJO4YETaMH, MpU

NOCTPOeHUHU rpadpuka QyHKLMU AONYLIeHb]I OLINOKHU.

- OIleHKa «HEeY/IO0BJIETBOPUTEJNbHO» BBICTABJSAETCA O0Yy4YarolleMycs, eCJH
IpU UCCAeN0BaHMU QYHKIUU U TOCTPOEHUU rpadprka GYHKIMU AONYLIEHbI

rpyoble OIIHNOKH.

2.6. YctHbIU onpoc N23
TeKCT 3aJaHUS:

1. CopMysiupoBaTh aJITOPUTM HCCIef0BaHUSA QYHKIMK HA MOHOTOHHOCTb,

Hax0X/ieHHe TOYeK IKCTpeMyMa.

2. CbopMyiMpoBaTh aJiITOPUTM HCCIe[0BaHus rpaduka QyHKI U Ha
BBINIYKJIOCTb, HaX0X/JeHHe TOYeK nepermuoa.

3. laTb onpesiesieHre aCUMIITOTe rpadpuKa QyHKIHH.

4. Ilepe4rcaIUThb BUbl ACUMIITOT U 3aIMCAaTh UX YpaBHEHHUH.

5. Ha3BaTh ns1aH UccieloBaHUsA U NOCTpoeHre rpadpuka QyHKIUU.

Bpemsi BbINOJIHEHUS: 25 MMH.

llepeyeHb 06BEKTOB KOHTPOJIS

HaunMmeHoBaHUue
00bEKTOB KOHTPOJIA U

OCHOBHBIE ITI0Ka3aTe/IM OLLeHKH
pesyJjbTaTa
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31.1 OcHOBHbIE METO/BI pellleHUsa |- ®opMyIMpOBKa aJIrOpUuTMa
3a/la4 MaTEMAaTUYeCKOr0 aHa/In3a, |UCC/e/l0BaHHUs byHKIMU Ha
OCHOB MHTErpaJibHOTO U MOHOTOHHOCTB, HaXOXJeHue TO4YEK
AuddepeHIIMalbHOT O UCYHCIEHUS. |3KCTpeMyMa.
- ®opmysiupoBKa aJropuTma
uccnefoBaHuss rpaduka  PyHKIMU Ha
BbINYKJIOCTb, HaxO0XJeHue TO4YeK
neperuoba.
- ®opmysiupoBKa onpejeaeHus
acUMITOTHI rpaduKa QyHKLUH, UX BUJOB
Y YpaBHEHHUS aCUMIITOT.

KpuTepuu ouneHKM:
- OlleHKa «OTJIMYHO» BbICTABJISIETCSI 00YYalOIEMYCSl, EC/IU €T0 OTBET Oe3
OLIIMOOK,
- OIleHKAa «XOPOILIO» BBICTABJISAETCS 00yYaKIIEeMyCs, €CJIH OH JOMYCTHII
He 60Jiee JBYX OLIUOOK,
- OlleHKa «Y/JIOBJIETBOPUTEJNBHO» BBICTABJSETCA OOYYaAIOIIEMYCsl, eCTH
OH JIONYCTUJ TPU OILIUOKH,
- OlLleHKa «HEeyJIOBJIETBOPUTEJNbHO» BbICTABJISAETCA OOYYaKOIEMYCS,
eCJIU OH 0MYCTHUJ 6oJiee TPEX OIIUOOK.

2.7. KonTpoJsibHas pa6ota Ne4

BapuaHnr 1.
BbIUMCIUTD UHTETrpaJbl:
3 1 L
fidx L@-xua@)dx } :
x —
1 J (cos(4x))*
F

1
o 2. 3 1 4 de
2= . cog(x)dx J( )T

0

G:"__“':h.'q;q

BapmuaHrT 2.
BbIYUC/IUTB MHTErpasIbl:

=

4
fE-Exr:ix J:[Ex—S:]dx J.ngdx

E_;k
/3 - sin(x) + 1 - cos(x)dx f—ﬁx‘ dx
4/ 3 - sin(x) cos(x 23 — 1
1

o s

BapuaHrT 3.
Bbr4rMcauTh MHTErpaJibl:
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e
3

sin x

1 —cosx

r.u|;.1f~.._____‘ul;q D:‘_—“':.c.

BapmuaHr 4.

BbryucauThb HHTerpaJbl:

4 - sin(x)dx

(sin(x))? - cos(x)dx

'hl;q:"__“': m|;.qm|;q:"__“': [ETE]

Bapuanr 5.

BbryucauThb HNHTErpaJbl.

&

J- cc:sz[x] -

3
J- 2°2=) . gin(x)dx
0

BapmuaHrT 6.

BbI‘-II/ICJII/ITb HHTerpaJibl:

4

! (cos)? "
L x-

BapuaHT 7.

BbryucauThb HNHTErpaJibl:

5

6
dx

V1 —x?

3c0s*) . gin(x)dx

Sy B

BapuaHnrT 8.

BbIryucauThb HWHTErpaJsbl:

4
|e x——_)dx
1

3 Zx

~r1 xt+3

3

J(B—Ex‘]dx
VB

18

‘-'___"!r-.'uu-t
.
&

V1 — 4x?

-f[Ex —1)°%dx

=1

1
f—dx
2-x+1

[ur

f cos(%]cix

(S

(sin(4x))?

(]
'hlm'__"!nol:q
.



: . 5
J' 1 J(s —+ 1)dx 16
S oz ax VX ————dx
RE-[smx] 1 J-1+15-’-1':4::2
T i
g
T Uz
- 6x”
J- sin(x) - (cos(x))*dx 3 .23_1 dx
2 0
BapuaHT 9.
BbIYHUCAUTH HHTErpaJibl:
& 4 1
1 4 ..
—dx J.(E-x— —)dx J.él‘x“dx
Sx x-
3 2 0
r 1
2 . 3x°
J‘ sin x &+ 1)
) 3/ Teos())?
Bapuanr 10.
BbiyucauThb HHTerpaJbl:
1 2 2 3 x
———dx 4+ 4x%)dx
J-Z-(l-I-x‘] J( ) J-E-sin[E-x]rix
0 0
5
7 3
J’Ecos(xj J 3. 1. 2y
J sin (x) |
3

Bpems Ha BbINOJIHEHUE: 45 MUH.
[lepeyeHb 06 bEKTOB KOHTPOJIA

HaumMmeHoBaHHue
00'bEKTOB KOHTPOJISI U

OCHOBHbIE TOKa3aTe/I OLEHKH
pe3yJbTaTa

Y1.1. Pemrats 3as1auu
MaTeMaTH4YeCKOoro aHaJu3a

- BeluuciieHue uHTerpasa no popmyse
HbroToHa-/Iefi6bHHIIa 1 METOIOM

31.1 OcHOBHBIE METOLOBI pelleHud
3a/la4 MaTeMaTU4YeCKOr'o aHa/IM33,
OCHOB MHTErpaJibHOT0 U
AnddepeHMaTbHOT0 UCUUCTEHUSI.

— [lepeuncneHre MeTO/0B
MHTEerpupoBaHus (HernocpeCTBEHHOTO
MHTErPUPOBAHUS U METO/Ia 3aMEHBI
nepeMeHHOH),

- BocnipousBeznenne popmy.ibl HeroToHa-

YHuBepca/ibHasA HIKaJia OLLeHKH 00pa30BaTe/IbHbIX J0CTHXKEHU.

[IponieHT KauecTBeHHas OlleHKa YPOBHS NOATOTOBKHU
pe3yJIbTaTUBHOCTHU Basni (oTMeTKa) Bep6anbHb1ii aHa0T
(mpaBUJIbHBIX OTBETOB)
95-100% 5 OTaM4HO
94 - 75% 4 Xopor1io
74 - 60% 3 Y 10BJIETBOPUTEJILHO
MeHee 60% 2 HeyoBJjieTBOpUTEJIBHO
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2.8. YcTHBIM onipoc Ne4

TekcT 3agaHus:

1. 3anucatb popmyay HeroToHa-JleitbHuUIIa.
2. llepeyncauTh METO bl UHTETPUPOBAHUS.
3.3anucaTh TabJIMYHbIE UHTETrPasbl:

1) |0-dx= 9)Icosx-dx=
.dx = 1
2) [1-dx 10) [——-dx=
[ COS™ X
3) |k-dx= 1
y 11) [ -dx=
4) jx”-dX= sin® x
5) jaX-dx: 12) Ii-dX=
Jx
6 Iex -dx= 1
) 13) J' ———dx=
1 Vv1-X
7) j—-dx =
” 14) | L dx=

8) J.SinX-dX: ) 1+ X2

Bpems BbinnosiHeHUsA: 10 MUH.

IlepeyeHb 060'bEKTOB KOHTPOJIS

HaumeHoBaHue OCHOBHBIE NI0Ka3aTe/JH OLLeHKHU
06bEKTOB KOHTPOJISA U pe3yJbTaTa

31.1 OcHOBHbIe MeTO/ibl pellieHUs1 | — [lepeunciieHre TabJIUUYHBIX UHTETPaJIOB.

3a/jla4y MaTeMaTUYeCKOro aHa/iu3a, |- [lepedynrcieHne MeTos0B

OCHOB MHTErpaJibHOTO U MHTEerpupoBaHus (HEMoCpeACTBEHHOTO

AuddepeHIMabHOrO UCYHCIEHUS. (MHTErPUPOBAHUS U METO/a 3aMeHbI
nepeMeHHOH).
- BocipousBegenue popmysibl HeroToHa-
nﬂ;:'R"YIY"\

KpuTepuu oneHKM:
- OlLleHKa «OTJIMYHO» BbICTABJISIETCS 00YYaIOIEMYCSl, EC/IU €T0 OTBET Oe3
OLIMOOK,
- OIleHKAa «XOPOIL0» BBICTABJISAETCS 00yYaKIIEeMYCs, eCJIH OH JOMYCTHUII
He 60Jiee JBYyX OLIUOOK,
- OllEHKa «Y/IOBJIETBOPUTEJNbHO» BBICTABJSETCSA OOYYaAIOIIEMYCsl, eCIH
OH JIONYCTHUJ TPU OILIUOKH,
- OlleHKa «HEeyJIOBJIETBOPUTEJNbHO» BBICTABJISETCA OOYYaKOIEMYCS,
€CJIU OH 0NYCTHUJ 6oJiee TPEX OIIHOOK.

2.9. KonTpoJsibHas pa6oTta Ne5
BAPUAHT 1
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1. HaiiTu nuiomaZib GUrypbl, OrpaHUYEHHOW JIMHUSIMU:
a) y=x2-6,y=0, x=-1, x=2
6) y=cosx, y=0, x=0, x=m/3
2. Teno aBwxeTcsa co ckopocThio v(t) = 3t2 - 2t - 3 m/c. HailTu nyTs,
NPOUJIEHHBIN TEJIOM 32 YETBEPTYIO CEKYHAY.
BAPUAHT 2
1. Haiitu nyiomaapb GUrypbl, orpaHU4eHHON JTUHUSIMMU:
a)y=1/x,y=0,x=2, x=4
6) y=x2-1,y=0
2. Teno aBuxeTcs co cKopocThbio v(t) = t3 + 2t - 1 w™m/c. Haiitu nyTs,
NpOMJIEHHBbIN TEJIOM 3a iBe CEKYH/ bl OT HayaJjia JIBUKEeHUS.
BAPUAHT 3
1. HaliTu nyiomaab GUrypbl, orpaHUYeHHON JIMHUSIMHU:
a) y=x2-2,y=0,x=0, x=2
6) y=sinx, y=0, x=m/4, x=1/2
2. Teno pBuxkeTca co ckopocTbio v(t) = 12t - 3t2 m/c. HailTu nyTs,
NPOUJIEHHBIM TE€JIOM OT HauyaJia JBUXKEHHUS 0 OCTAaHOBKHU.
BAPUAHT 4
1. HaiiTu nuiomaib GUrypbl, orpaHU4EHHOMN JIMHUSIMU:
a)y=x3,y=0, x=-1, x=0
6) y=-x2+9,y=0
2. /lBa Tesla Havya/IM BUTAaTbCS OJJHOBPEMEHHO M3 OJJHOM TOYKH B OJJTHOM
HallpaBJIEHUHU CO CKOPOCTAMMU Vi =2tM/c u vz = 3t2 Mm/c. Kakoe paccTossHue
OyeT MeX/1y HUMU yepe3 4 ceKyH/1bl I0CJie HavyaJsla ABUKEHUS?
BAPUAHT 5
1. HaviTu nuiomaapb GUrypbl, orpaHUYEeHHON JIMHUSIMHU:
a) y=x+4,y=0,x=2,x=4
6) y=x2-4,y=0
2. Teno 6poiieHo BBepX co cKopocThio V(t) = 49 - 9,8t m/c. Halitu
HauOOJIBIIYIO BBICOTY NOJAbEMA TeJIa.
BAPUAHT 6
1. HaiiTu nyiomwagb GUrypsl, orpaHU4eHHON JINHUSAMU:
a) y=1/x, y=0, x=-6, x=-2
6) y=x%y=0,x=-3, x=2

2. Teno pgBuxeTca co ckopocThio v(t) = 6t2 + 2t - 4 M/c. HailTu nyTb,
NPOUJIEHHBIN TEJIOM 32 TPETHIO CEKYH/Y.
BAPUAHT 7
1. HaviTu nyiomaapb GUrypbl, orpaHUYEHHON JIMHUSIMHU:
a) y=-x3y=0,x=0, x=2
6) y=-x2+1,y=0
2. Teno aBwxkeTcss co ckopocThio v(t) = 6t - 2t2 m/c. HaTu nyTs,
NpPOUJIEHHBIN TEJIOM OT HayaJsa JBHKEHHUS 10 OCTAaHOBKH.
BAPUAHT 8
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1. HaiiTu nuiomaZib GUrypbl, OrpaHUYEHHOW JIMHUSIMU:
a)y=-x-3,y=0,x=1,x=3
6) y=-x2+4,y=0
2. Teno ABUKETCS CO CKOPOCThIO V(t) = 4t3 - 3t2 + 4t ™m/c. HaliTu nyTs,
NPOUJIEHHBIN TEJIOM 32 TPU CEKYH/AbI OT Havyasia JBUXKEHUS.
BAPUAHT 9
1. HaitiTu nyiomaib GUrypbl, OrpaHUYEHHOMN JIMHUSIMU:
a) y=sinx, y=0, x=mn/3, x=1/2
6) y=x2-9,y=0
2. /lBa Tesia Haya/IM IBUTaThbCS OJJHOBPEMEHHO M3 OJHOM TOYKH B OJJHOM
HallpaBJIEHUHU CO CKOpOCTAMHU Vi =8t M/c u vz = t2 M/c. Kakoe paccrossHue
OyleT MeX/1y HUMU Yepe3 3 CEKYH/Ibl T0CJie HavyaJsla ABUKEHUS?
BAPUAHT 10
1. HaviTu nyiomaapb GUrypbl, orpaHUYEeHHOW JIMHUSIMHU:
a) y=cosx, y=0, x=1/6, x=m/2
0) y=-x2,y=0,x=-2, x=2
2. Tesio 6po1ieHo BBepX €O cKopocThio V(t) = 29,4 - 9,8t m/c. HaliTu
HauOO0JIBIIYIO BBICOTY O bEMaA

Bpemsi Ha BbIIIOJIHEHME: 45 MUH.
[lepeyeHb 06 EKTOB KOHTPOJIA

HaumeHoBaHue OcCHOBHBIE [TI0Ka3aTe/JIU OLeHKHU

00'bEKTOB KOHTPOJIAA U pe3y/ibTaTa
Y1.6. Pemath npukaagHble 3aauu | - [Ipuioxenusa onpesesieHHOro MHTerpasia K
B 06J1acTH nNpodeccCHoHaTbHON BBIYHCJIEHUIO TJI0IAieN JIOCKUX QUTYD,
JesATeJbHOCTH. NyTH, IPOHUJAEHHOTO TOYKOH.
3 2.2.0cHOBHbIE - [IpusioxkeHus onpe/ieJieHHOr0 UHTerpaJsa K
MaTeMaTU4YeCKHe MeTO/bl pellleHUs |BBIYMCIEeHHUIO MJI0La/iel I0OCKUX QUryp,
NPUKJIAJHBIX 33/1a4 B 06/1aCTH Iy TH, TPOMIEHHOI0 TOYKOMU.
npodeccroHaJbHOU AeaTeJIbHOCTU

YHI/IBepCElJIbHaH INKaJiIa OI€HKH OﬁpaBOBaTeJIbeIX AOCTI/DKEHI/Iﬁ.

[IponeHT KauecTBeHHas olleHKa YPOBHS NOTOTOBKHU
pe3yJIbTaTUBHOCTHU Bann (oTMeTKa) Bep6anbHbIi aHaI0T
(npaBUJIbBHBIX OTBETOB)
95-100% 5 OTaKMYHO
94 -75% 4 Xopo1uio
74 - 60% 3 Y lOBJIETBOPUTEJILHO
MeHee 60% 2 Heyzno0B1eTBOPUTEIIBHO

2.10. KouTpoJsibHas pa6oTta N26
BapuaHr 1.
PelinTh cucTeMy ypaBHeHHW MaTPpUYHbIM MeTO/l0M, MeToZ oM Kpamepa u
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MeTtozoM ['aycca:
10 x+y+4z=1
X-2y-72=-3
2x+y+5z=0
BapuaHrT 2.
PemivTh crucTeMy ypaBHEHUM MaTPUYHbIM MeTOA0M, MeTOoZ0M KpaMepa u
MeToa0M ["aycca:
2x-y+2z=-3
X+2y-2=4
3x+y-3z=-3
BapmaHT 3.
Pemwinth cucTeMy ypaBHEHHMM MaTPUYHbIM MeTOZ0M, MeTOo0M Kpamepa u
MeToZoM ['aycca:
4x+y-2z2=10
x-3y+z=1
3x-y+5z=1
BapuaHT 4.
PemivTh crucTeMy ypaBHEHUM MaTPUYHbIM MeTOA0M, MeTOZ0M KpaMepa u
MeToA0M ["aycca:
4x-y-5z=1
X+y-272=6
3x-2y-6z=-2

BapwuaHT 5.
PemivTh crucTeMy ypaBHEHUH MAaTPUYHBIM MeTO0M, MeTOoZL0oM Kpamepa u
MeTozaoM ["aycca:
3x-2y+z=-3
5x+y-2z=11
x+y+z=1
BapmuaHrT 6.
PeminTh crcTeMy ypaBHEHUM MaTPUYHbIM MeTOA0M, MeTOZ0M Kpamepa u
MeTozoM ['aycca:
3x+2y+z=14
2x+y+4z7=12
x+3y+2z=11
BapuaHTt 7.
PemivTh crucTeMy ypaBHEHUM MaTPUYHbIM MeTOA0M, MeTOoZ0M KpaMepa u
MeToZoM ['aycca:
2x-3y+z=-3
x+5y-z=-1
3x+y+4z=11
BapuaHrT 8.
PeminTh crcTeMy ypaBHEHUM MaTPUYHbIM MeTOA0M, MeTOZ,0M Kpamepa u
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MeToZoM ['aycca:
5x+y-2z=5
10x+y+z=0
x-y+z=-11
BapuaHT 9.
PemivTh crucTeMy ypaBHEHUM MaTPUYHbIM MeTOA0M, MeTOoZ0M KpaMepa u
MeToz0M ["aycca:
X-2y+3z=3
3x+y-6z=-7
9x-2y-z=3
Bapwmanr 10.
PeminTh crcTeMy ypaBHEHUM MaTPUYHbIM MeTOA0M, MeTOZ0M Kpamepa u
MeTtozoM ['aycca:
2x-3y+z=5
x+y-z=1
3x-5z=1
BapuaHnT 11.
PemivTh crucTeMy ypaBHEHUM MaTPUYHbIM MeTOA0M, MeTOZ0M KpaMepa u
MeTozaoM ["aycca:
5x-3y+2z=19
4x+5y-3z=31
x+2y=13

BapuaHT 12.
PeminTh cvcTeMy ypaBHEHUH MaTPUYHbIM MeTOA0M, MeTOoZl0M KpamMmepa u
MeToz0M ["aycca:

X+y+7=6

2x+3y-z=5

7X-2y+27=9

Bpems Ha BbINOJIHEHUE: 45 MMH.
[lepeyeHb 06 bEKTOB KOHTPOJIA

HanmeHoBaHue OcHOBHbIE ITI0OKa3aTe/IM OLeHKH!
00'bEKTOB KOHTPOJIAA M pe3yJjbTaTa
Y1.2. PemiaThb 3a/1a4v IMHEUHOMN - Haxoxxpenne cyMMbl MaTpULl, YMHOXKEHUE
anre6pbl MaTpHulLl,.

- Pemienue cucrem JIMHEeWHBbIX YpaBHEHU
MeTofamu ['aycca u Kpamepa.

31.2 OcHOBHBbIE IOHATHUS JIMHENHOH | — [lepeunciieHne noc/ie0BaTEbHOCTH
ayirebphl. JIeUCTBUM NPU pellleHUH CUCTEM JIMHENHbIX
ypaBHEHUU MeTOJ,0M 0OpaTHOM MaTpPHLbl, 110
dopmysiam Kpamepa, MmeToom I"aycca.
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- OLleHKa «OTJIMYHO» BBICTABJIAETCS O00y4yalolleMycs, ecld CUucTeMa
ypaBHEHUH pellleHa BEpHO 000UMHU CI0C0baMuU

- OIleHKa «XOpOIIO» BBICTABJSETCS OOyYawIleMycs, eCcJd CHCTeMa
ypaBHEHUH pellleHAa BEPHO OJHUM M3 CIOCOOOB,IIPU pellieHUH BTOPbIM

CIIOoCO60M JIoNyIlEHb HETOUYHOCTH.

- OIleHKa «Y/IOBJIETBOPUTEJbHO» BBICTABJISIETCA O0O6y4YarolieMycs,

CHUCTEMa ypaBHeHI/If/'I peluieHa BepHO OAHHUM H3 CII0CO00B

- OIEeHKa <«HeyaoBJIETBOPUTEJIbHO» BbICTABJIAETCA O6y‘{aI'OLL[8MYCH,

€CJIM CUCTeMa ypaBHeHI/Iﬁ He pellieéHa HU OAHUM CIIoco6om

2.11. Tect Ne1l.
TeKCT 3ajaHUA:
Bomnpoc Ne1.
Pe3ysibTaTOM CJI0KEHUA IBYX MaTPHUL], €CTh
Bapuanmubi omeemoa:
1. MaTpHUILa TOTO kKe NopsAJKa U pa3Mepa;
2.4UCJIOBOE 3HAYEHUE;
3. MaTpulia 60JIblIIEr0 pa3Mepa;
4. nMaroHaJibHasg MaTpULLa;
Bonpoc Ne2.
YT0oObI yMHOKUTH JIBE MAaTPHULbI HAZO..
Bapuanmui omeemos:
1. yMHOXHUTB UX 3JIEMEHTHI;
2. CTPOKH IIepBOM YMHO>KHUTb Ha CTOJIOLbI BTOPOX U IPOCYMMHPOBATh;
3. CTPOKU MePBOX YMHOXHUTb Ha CTPOKU BTOPOU U IPOCYMMHUPOBATD;
4. X TPAHCIIOHUPOBATb U NEPEMHOXKUTD 3JIEMEHTHI;
Bomnpoc Ne3.
TpaHcnnoHMpOBaHUe MaTPULLbI 3TO
Bapuanmuvl omeemos:
1. 3aMeHa CTPOK COOTBETCTBYIOUUMHU CTOJIOIIAMU;
2.3aMeHa JUaroHaJIbHbIX 3JIEMEHTOB HYJISIMU;
3. mepecTaHOBKa MeCTaMH JIBYX CTPOK (CTOJIOI0B);
4.3aMeHa 3HAKOB CTOJIOILOB Ha MPOTHUBOIOJIOKHBIE;
Bonpoc N24.
Kakasa MaTpuLia Ha3bIBaeTcs KBagpaTHOU?
Bapuanmubi omeemoa:
1. MaTpuLa, Y KOTOPOU BCe 3JIEMEHTHI OMHAKOBBIE;
2. MaTpHIa, Y KOTOPOU KOJIMYECTBO CTPOK PABHO KOJIMYECTBY CTOJIOIOB;
3. MaTpula, onpeeanTe/b KOTOPOY PaBeH KBaApaTy YUCJIa;
4. MaTpuLia, paHT KOTOPOU paBeH [IBYM;
Bonpoc Ne5.
Kakas MmaTpulia Ha3bIBaeTcs eJUHUYHOU?
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Bapuanmbsl omeemos:
1. KBagpaTHas MaTpuUlia C 3JieMeHTaMU PaBHbIMU eJUHUILE;
2. KBaJipaTHas MaTpHIia C eJUHUIIAMHU B I'JIaBHOM JMaroHasiu, a OCTaJbHble
3JIEMEHTHI JIIOObIE;
3./1106as MaTpHIla CO BCEMU 3JieMeHTaMU PaBHbIMU eIMHUILE;
4. KkBaJipaTHasi MaTPHIlA C eJUHULIAMH B IJIaBHOM JMaroHasi, a OCTaJbHble
3JIEMEHTbI PaBHbI HYJIIO.

Bpemsa BoinosiHeHue: 10 MUH.
[lepeyeHb 00’ bEKTOB KOHTPOJIS

HavumMeHOoBaHUue OCHOBHBIE NOKa3aTe/IN Ol eHKU
00'bEKTOB KOHTPOJIA U pe3yJjabTaTa

31.2 OcHOBHbIE OHATUSA JIUHENHOU | - DOPMYJIMPOBKA OCHOBHbIX MOHATHUU
anre6psbl. TEOPUU MaTpHUL.

Kputepuu oneHKuU:
- OL[€HKA «OTJIMYHO» BBICTABJISIETCS 00y4alolleMycs, eCIy ero oTBeT 6e3
OLIUOOK,
- OLleHKa «XOpOLIO» BBICTABJISAETCS 00y4YalolleMycs, eCJIM OH JOMyCTUJ
He 6oJiee ByX OIIMOOK,
- OLlEHKA «Y/I0BJIETBOPUTEJNbHO» BbICTABJSIETCS 00Yy4arolleMycsi, ecau
OH JIONYCTHUJ TPU OLIUOKH,
- OILleHKa «HEYJ0BJETBOPUTEJbHO» BbICTABJSAETCS O0Oy4amUeMycs,
eCJIM OH JIONyCTUJI 60Jiee TPEX OLIUOOK.

2.12. KoHTpoJsibHas1 pa6doTa Ne7.
BAPUAHT 1
1. lanbl KOMIJIEKCHbIe yucaa z1 = -2+ 3i,z2 =1 - 2.
a) U306pa3uTh 3TH YKC/Ia HAa KOOPAUHATHOM IJIOCKOCTY;
6) Haiitu z1 + z2, z1/z2. _
2. JlaHO KOMILJIEKCHOE YHCJIO Z = 2v/3 + 2i
HaWTu MoAy/1b M apryMeHT YUCJIA, IPeACTaBUTh YMCJIO B
TPUTCOHOMETPHUUYECKOHN
Y II0Ka3aTeJbHOU popMax.
3. PemuTh KBajpaTHOe ypaBHeHue: X* -2x + 2 = 0.
BAPUAHT 2
1. Jlanbl KomMmnJieKcHble yucaa z1 = 1+ 4i,z2 =-2 - 3i.
a) U306pa3uTh 3TH YMC/Ia Ha KOOPAUHATHOM IJIOCKOCTY;
6) Haiitu z1 -z2, z1-z2.
2. JlaHO KOMILJIEKCHOE YHhCa0 Z = 1 + V3i
HaWTu MoZy/1b M apryMeHT YUCJIa, IPeACTABUTDb YMCJIO B
TPUTCOHOMETPUUECKOH
Y NI0Ka3aTeJbHOU popmMax.
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3. PeluuTh KBajpaTHOE ypaBHeHHe: x>+ 3x + 8,5 =0
BAPUAHT 3

1. JlaHbl KOMIJIEKCHBbIE yncaa z1 = 2 - 2i,z2= -1 + 4i.

a) U306pa3uTh 3TU YKCIa HAa KOOPAUHATHOM MJIOCKOCTH;

6) Haiitu z1 + z2, z1-z2 _

2. /laHO KOMIIJIEKCHOE YUCJIO Z = — 3v/3 + 3i.

HalTu Moay/ib M apryMeHT YU CJIa, IPeACTAaBUTh YMCJIO B

TPUTOHOMETPHUUECKOHN

Y NI0Ka3aTeJbHOU popMax.

3. PemuThb KBajipaTHOE ypaBHeHHe: X +2x +5=0.
BAPUAHT 4

1. /lanbl KOMIJIEKCHbIe ynicaa zl =-3 -2i, z2 = 4 + 2i.

a) U306pa3uTh 3TU YKCIa HAa KOOPAUHATHOM MJIOCKOCTY;

6) Havitu z1-1z2, z1/z2.

2. JlaHO KOMILJIEKCHOE YHCJIO Z = -2 + 21.

HalTu MoAy/ib M apryMeHT YU CJIa, IPeACTABUTh YMCJIO B

TPUTOHOMETPHUYECKOU

Y II0Ka3aTeJbHOU popMax.

3. PemuTh KBajgpaTHOe ypaBHeHUe: X°— 3x +4,5=0
BAPUAHT 5

1. JlaHbl KOMIJIEKCHBIe yncaa z1 = 5+ 2i,z2 =3 - 2i.

a) U306pa3uTh 3TH YMC/Ia HAa KOOPAUHATHOM IJIOCKOCTH;

6) Haiitu z1 + z2, z1/z2

2. J/laHO KOMIIJIEKCHOE YU CJI0 Z = 3i

HaWTu MoZy/1b M apryMeHT YUCJIa, IPeACTABUTD YUCJIO B

TPUTCOHOMETPUUYECKOHN

Y N0Ka3aTeJbHOU popMax.

3. PemnTh KBaj[paTHOE ypaBHeHHUe: x> — 4x + 8= 0.
BAPUAHT 6

1. Jlanbl KoMnJieKcHble ynucaa z1 = -3 +4i,z2 =-1 - 3i.

a) U306pa3uTh 3TU YMC/a Ha KOOPAUHATHOM IJIOCKOCTY;

6) Haiitu z1 -2z2, z1-22.

2. JlaHO KOMIJIEKCHOE YUCJIO Z = -3 + 3i

HaWTu Moy ib M apryMeHT YU CJIa, IPe,CTABUTh YMCJIO0 B

TPUTOHOMETPHUYECKOH

Y NI0Ka3aTeJbHOU popMax.

3. PeluThb KBapaTHOE ypaBHeHHUe: x> - 7x+12,5=0
BAPUAHT 7

1. /lanbl KOoMnJIeKCHbIe ynucaa z1 = 3 - 4i,z2 = -4 + 2i.

a) U306pa3uTh 3TH YKC/a Ha KOOPAUHATHOM MJIOCKOCTH;

6) Havitu z1 + z2, z1-z2 .

2. /laHO KOMIIJIEKCHOE YHCJIO Z = V3-i.

HaWTu MoZy/1b M apryMeHT YUCJIA, IPeACTAaBUTDb YUCJIO B

TPUTOHOMETPHUYECKOH
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Y NI0Ka3aTeJbHOU popMax.

3. PemuuTh KBaJ[paTHOE YpaBHEHHUeE: X* - 6X + 13 = 0.
BAPUAHT 8

1. /laHbl KOMIJIEKCHBIE yncaa zl=-2 -1, z2= 6 + 2I.

a) U306pasvThb 3TU YMCIa HAa KOOPAWHATHOH MJIOCKOCTH;

6) Havitu z1-1z2, z1/z2.

2. JlaHO KOMILJIEKCHOE YHCJIo Z = -1 - 1.

HaWTu MoAy/1b M apryMeHT YUCJIA, IPeACTAaBUTh YMCJIO B

TPUTOHOMETPUUECKOHN

Y NIOKa3aTeJbHOU popMax.

3. PemuTh KBajpaTHOe ypaBHeHUe: X°- 3x + 2,5 =0,
BAPUAHT 9

1. JlaHbl KOMILJIEKCHBbIe yucaa z1 = 2 +5i,z2=3 -1i.

a) U306pa3uTh 3TU YMC/Ia HAa KOOPAUHATHOM IJIOCKOCTY;

6) Havitu z1 +z2, z1/z2 _

2. J/laHO KOMIIJIEKCHOE YUCJIO Z = V2 - V/2i.

HaWTu MoZy/1b M apryMeHT YUCJIA, IPeACTABUTDh YUCJIO B

TPUTOHOMETPUYECKOHN

Y NI0Ka3aTeJbHOU popMax.

3. PemnTh KBapaTHOE ypaBHEeHHUeE: X° + 4x + 8 = 0.
BAPUAHT 10

1. Jlanbl koMIJIeKCHbIe yncaa z1 = -5 + 3i,z2 = -4 -3i.

a) U306pa3uTh 3TH YKC/Ia HAa KOOPAUHATHOM IJIOCKOCTH;

6) Haiitu z1 -z2, z1-z22.

2. /laHO KOMIIJIEKCHOE YHCJIO0 Z = —4i.

HaWTu MoZy/1b M apryMeHT YUCJIA, IPeACTABUTDb YUCJIO B

TPUTOHOMETPHUYECKOH

Y NI0Ka3aTeJbHOU popMax.

3. PeluMTh KBapaTHOE ypaBHeHHUe: X+ X+ 12,5=0

Bpemsi Ha BbIllOJIHEHHUE: 45 MUH.
[lepeyeHb 06’ bEKTOB KOHTPOJIA

HauMmeHoOBaHue OcHOBHBIE NOKa3aTe/IN O eHKH
0G'bEKTOB KOHTPOJIAA M pe3yJjbTaTa

Y1.3.[lpousBoauTh AenctBud Haf, | — [I[pou3BegeHune fedCTBUM HA,

KOMILJIEKCHBIMH YU CJIaMHU. KOMIIJIEKCHBIMH YU CJIaMHU B PA3JIMYHbIX
dopmMmax.

31.3 OCHOBHBbIE NOHATUA TEOPUU - BocnpousBegeHve 3anucd KOMILJIEKCHBIX

KOMILJIEKCHBIX YHCeJl. yucen B pa3IMYHbIX dopmMmax
(anrebpanyeckow, TPUTOHOMETPUUECKOH,

oY

YHuBepca/ibHasA HIKaJia OL,eHKH 00pa30BaTe/IbHbIX J0CTHXKEHU.

HpOL[eHT KauecTBeHHas OLI€HKAa YPOBHA NMMOATOTOBKH

pe3y/IbTaTUBHOCTH Bass (oTmeTka) | Bep6asbHbIM aHaJIOT
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(MpaBUIBHBIX OTBETOB)

95 -100% 5 OTJIHUYHO

94 - 75% 4 Xoporio

74 - 60% 3 Y 0BJIETBOPUTEJILHO
MeHee 60% 2 HeynoBaeTBOpUTENBHO

2.13. Tect Ne2.
TeKCT 3ajaHUA:
Bompoc 1.
CKoJIbKO GOpM 3alIMCU UMEET KOMILJIEKCHOE YHCJI0?
Bapuanmui omeemos:
1. ogHy;
2. IBE€;
3. Tpy;
4. 4yeTnIpe;
Bonpoc 2.
Beryuciure cyMMy yuces z1=7+2i ¥ Z2=3+71
Bapuanmui omeemos:
1.10+9i;
2. 4-5i;
3.10-5i;
4. 4+5i;
Bomnpoc 3.
Ec/iv KoMnJIeKCHO€e YUCJ0 Z 3a/laHo B BUJe Z = 6 + 91, To YuC0 9 HAa3bIBAIOT:
Bapuaumubi omeemos:
1. felicTBUTEJbHOM YaCThlo YHCJIA Z;
2. MHMMOM 4YacThlO YHUCJIA Z;
3. MHUMOM eJIUHUIIEH;
4. aprymMeHTOM 4HMCJIa Z;
Bonpoc 4.
Ecam KoMnieKCHOe YMCJI0 Z 3a/iaH0 B BU/e Z =15 -18i, To 4yuc10 i Ha3bIBAIOT:
Bapuanmui omeemos:
1. 1ercTBUTENBHON YacTbIO YUCA Z;
2. MHUMOM 4YacThlo YUCJIA Z;
3. MHUMOM eIUHUIIEH;
4. apryMeHTOM 4YHUCJIA Z;
Bonpoc 5.
Ecin koMnieKCHOe 4K CJI0 Z 3a7,aHo B BUJle Z = 3 + 8i, TO 4YucJio 3 HAa3bIBAIOT:
Bapuanmui omeemos:
1. jelicTBUTEJIbHOM YaCThlo YK CA Z;
2. MHUMOM 4YacCThlO YUCIA Z;
3. MHUMOM eJUHUIIEN;
4. apryMeHToOM 4YMCJia Z;
Bompoc 6.
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Yucsio z Ha3bIBAalOT KOMIIJIEKCHO — CONMPsXKeHHbIM yucay z =10 +12i, ecsu:
Bapuanmuvi omeemos:

1.2=12 +10i;

2.z=12-10i;

3.z=10-12i;

4.7z=12 +12i;

Bomnpoc 7.

YTto npeacTaBiisieT CO60M YUCIO i?
Bapuaumubi omeemoa:

1. Yucso, KBagpaTHbIM KOPEHb U3 KOTOPOTO paBeH -1;

2.Yucno, KBaZpaT KOTOPOro paBeH -1;

3.Yucno, KBaZ|paTHBIN KOPEHb U3 KOTOPOTO paBeH 1;

4. Yucno, KBaApaT KOTOPOTo paBeH 1;

Bonpoc 8.

Kak Ha KOOpJMHATHOW MJIOCKOCTH U300pakaeTcs KOMIIJIEKCHOE YUCJI0?
Bapuanmui omeemos:

1. B BUZie oTpe3kKa;

2. ToykoM UK paZiuyC-BEKTOPOM;

3. [lnocko¥ reoMeTpUYECKOU PUTYPBI;

4. B Buze Kpyra;

Bomnpoc 9.

B kakoe MHOXkeCcTBO BXOJAT yucsa 5; 3-6i; 2.7; 2i?
Bapuaumusi omeemos:

1. JleicTBUTE/IbHbIE YHCJIA;

2. PaniMoHasibHbIE YUCIIA;

3. KoMmmieKcHbIe YUCI3;

4. UppanvoHa/ibHble YU CJI13;

Bonpoc 10.

KTo BBEJ1 HA3BaHHE «KMHHUMBbIe YUCaa»?
Bapuanmubl omeemos:

1. lekapr;

2. Apran;

3. 3unep;

4. KapaaHo.

Bpems Ha BbInnosiHeHUe: 10 MUH.
[lepeyeHb 06 bEKTOB KOHTPOJIA

HaumeHoBaHue OcHOBHBIE ITIOKa3aTe/JH OLeHKHU
06bEKTOB KOHTPOJIAA U pe3yJjbTaTa
31.3 OcHOBHBbIEe TIOHATUSA TEOPUHU - Bocnpoussenenue 3anuMcu KOMILJIEKCHBIX
KOMIIJIEKCHBIX YUCEeJI. quce B pasIMYHBIX dbopmax
(asire6panyeckoi, TPUT'OHOMETPHUYECKOH,

KpuTepum oneHKH:
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- Ol[€HKA «OTJIMYHO» BBICTABJISIETCS 00y4YalolleMycs, eCIy ero oTBeT 6e3
OIIHOOK,

- OIlleHKa «XOpOIl0» BBICTABJISAETCS 00y4arUIeMyCsl, €CJIM OH JOMYCTHUII
He 6oJiee ByX OIIMOOK,

- OLleHKAa «Y/I0BJIETBOPUTEJbHO» BBICTABJISIETCS 00y4alOIEMYCs, eCJIU
OH JOMYCTUJ TPU OUINOKH,

- OIlleHKa «HEeY/J0BJEeTBOPUTEJbHO» BbICTABJSAETCS O0Oy4amlUleMycs,
eCJIU OH 0NYCTHUJI 60Jiee TPEX OLIUOOK.

2.14. KouTpoJsibHaga pa6oTa N28.
BapuanT 1

1. CKOJIbKO ABY3HAYHbIX UMCEJI, HE COZepKALUX OJUHAKOBBIX IU(DP, MOXKHO
COCTaBUTb U3 LUPp 4; 5; 7; 87

2. CKOJIbKMMHU CIOCO06aMU, NpU NPOBeIeHUN ONIO3HAHUS, MOKHO PaccajiuThb 5
YyeJIOBEK Ha 5-U CTY/IbAX?

3. CKOJIBKUMHU CI0CO6AaMU MOKHO BKJIOYUTD B COCTaB KOMUCCUH 3-X
npernojasaTeJseH, eCJiu BCero uMeeTcsd 6 npemnojaBaTesien?

4. Huxke IaHO BbIpaKeHUEe, OTlpe/ieisitollee NOHATHE KOMOWUHATOPHUKH.
[lepenumuTe ero. BepHo siu 0HO 3anucaHo? Ec/iv HET, TO NOAYepKHUTeE
BOJIHUCTOM JIMHHWEN OIIHUOKY U IO Hell cJieslaliTe MPaBUJIbHYIO 3alIUCh: «n = 16, k
= 9, NOps100K He 8aHCeH, €/1e008aMEALHO — COYEMAHUSI».

5. CKOJIBKMMH CI0CO6AaMU MOKHO COCTABUTb OYKET, COCTOAILMU U3 3-X OesIbIX U
4-X KpacHbIX I'BO3/JUK, €CJIU UMEETCS 5 OesIbIX U 7 KPaCHbIX 'BO3/JUK?

BapuaHT 2

1. CKOJIbKMMH CI1I0COOAaMH MOKHO PAaCHOJIOXKUTD 4-X fenyTaToB ['ocaymbl B
CIMCKE BBICTYMAIIAX?

2. CKOJIbKO pa3/InuHbIX (JIaroB, COCTOAIIMX U3 3-X TOPU30HTAJILHO
PacIoI0)KeHHbIX [0JI0C PA3JIMYHOTO [ BETA, MOKHO CIIUTb, €CJIU UMEeTC S
MaTepuas 5-THU pa3JIMYHbIX IBETOB?

3. CKOJIBKMUMHU CI0COOAaMU MO>KHO BbIOpATh 6 MO3/jpaBUTEIbHbIX OTKPBITOK U3 9-
1 UMEeIUXCcs?

4. Huxxe 1aHO BbIpaKeHUE, oTipeieisitolee NOHATHEe KOMOUHATOPHUKH.
[lepenumuTe ero. BepHo sin oHO 3anucaHo? Ecsiv HeT, TO ogYepKHUTE
BOJIHUCTOW JIMHMEW OUINOKY Y NOJ, HeU c/ieslaiTe NPaBUJIbHYIO 3alUCh: «n = 8, k =
4, nops100K He 8adiceH, c/1e008aMeAbHO — pa3MewjeHUSI».

5. CKOJIbKO 11eCTU3HAYHBIX YETHBIX YU CEJI, HE COJlep KallluX OJJMHAKOBbIX [UP,
MO>KHO COCTaBUTb U3 Udp 2; 3; 4; 6; 8; 97

BapuaHT 3

1. CKOJIbKMMU C11I0COO6aMH MOKHO COCTaBUTb OpUraly U3 4-x pabo4yux, ecau
BCEero uMeeTcs 7 pabouux?

2. CKOJIBKO NAATU3HAYHbIX YHCEJI, HE COZepKallluX 0JUHAKOBBIX [IUPP, MOKHO
COCTaBUTb U3 LUGp 2; 3; 5; 7; 97

3. CKOJIbKUMHU CI0CO6aMU U3 25 CTy/IeHTOB MOXXHO BbIOpPATh CTAPOCTY U €T0
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3aMecTuTesst?

4. Huxxe IaHO BbIpaKeHUE, OTpeieisitollee NIOHATHE KOMOUHATOPHUKH.
[lepenumuTe ero. BepHo sin 0HO 3anucaHo? Ec/iv HeT, TO NOAYepKHUTeE
BOJIHUCTOU JIMHUEU OLUMOKY M 10/, HeU celaiTe NPaBUJIbHYIO 3aUCh: «n = 9, k =
2, NOpsA00K 8adHCeH, c/1ed08ame1bHO — NepecmMmaHo8KU».

5. CKOJIbKMMHU CIIOCOO6AMU MOXXHO COCTAaBUTh CTAPTOBYIO NATEPKY XOKKEMHOM
KOMaH/Ibl, COCTOSIIIYIO U3 2-X 3alJUTHUKOB U 3-X HaNa/laloIl1X, eC/I1 UMeeTcs 8
3all[MTHUKOB M 12 Hamajawux?

BapuaHnT 4

1. CKOJIbKO pa3/IMYHbIX YeThIPEX3HAYHBIX KOZOB /11 MOOUJIBHOTO TesiepOHa, He
coJieprKaliuxX 0IMHAKOBBIX IUP, MOKHO cOCTaBUTb U3 udp 1; 3; 4; 5; 7; 9?7

2. CKosibKMMHU cniocob6amMu U3 10-TH aiIBOKAaTOB MOKHO OTOOPATh 2-X AJis
y4acTus B CyZleOHOM mnpouecce?

3. CKOJIBKMUMHU CI0COOAMU MO>KHO PAcCTaBUTh 7 pa3JIMYHbIX KHUT Ha KHMXKHOU
noJske?

4. Huxxe 1aHO BbIpaKeHUeE, olpeeisitolee NIOHATUEe KOMOUHATOPHUKH.
[lepenuiuTe ero. BepHo sin oHo 3anucaHo? Eciiv HeT, TO NOJYEepPKHUTE BOJTHUCTOU
JIMHU e OUIMOKY U MOJ, HEeU ceslaiTe NPaBUJIbHYIO 3allMCh: «N = 10, nOpsA00K
8ajiceH, cs1edosameibHO — nepecmaHo8KU».

5. CKOJIbKO MAATU3HAYHbBIX YHCEJI, HE COAEPKAILMX OJJTMHAKOBbBIX UDP, MOXKHO
COCTaBHUTb U3 [UDP
0;1:;4;7;8?

Bapuant 5

1. CKOJIbKMMHU CI0CO6aMH MO?KHO paccajiuTh 3a CTOJIOM 6 rocTei?

2. CKOJIBKUMHU C10C006aMU U3 7 pabOTHUKOB MUJIMIUHA MOKHO COCTaBUTb Haps /g
JUISl TAaTPYJIMPOBaHUSA, COCTOALUN U3 2-X paOOTHUKOB, CpeJji KOTOPbIX O H
JIOJKEH ObITh CTAPIIUM?

3. CKoJIbKMMHU criocob6aMu U3 12 NpUCSKHBIX 3ace/laTesield MOXKHO BbIOpaTh 3-X
JUIS1 y4acTHUsA B CyZleOHOM npolecce?

4. Huxe 1aHO BbIpaXKeHUe, oNpeesollee NOHATHE KOMOUHATOPUKH.
[lepenuiuTe ero. BepHo sin oHo 3anvcaHo? Ec/u HeT, TO NOJ4YepKHUTE BOJHUCTOMN
JIMHWEeH OIIMOKY U IOl HeM cJies1aliTe NpaBUJIbHYIO0 3anuchk: «n = 20, k =11,
NOps1I00K 8aHCEH, €1ed08AMEALHO — COYEeMaHUs».

5. CKOJIBKHUMH CI0COOAaMU MO>KHO COCTAaBUTh NOJAAaPOYHBIM HAOOP KHUT,
COCTOAILUU U3 4-X IeTEKTUBOB U 2-X UCTOPUYECKUX POMAHOB, €CJIU uMeeTcs 8
JeTEeKTUBOB U 6 UCTOPUYECKUX POMAHOB?

BapuaHT 6

1. CKoIbKMMH €c110C006aMU U3 8-U NPOKYPOPOB MOKHO BbIOPATh 4-X JIJI1 y4acTHUA
B CEMUHape pabOTHHUKOB IPAaBOOXPAaHUTEJIbHBIX OPraHOB?

2. CKOJIbKO pa3/IMYHbIX NATU3HAYHBIX IIUQPPOB A4 ceiida, He cofepKaliux
OJIMHAKOBBIX IUPP, MOXKHO COCTAaBUTDb U3 P 2; 4; 5; 6; 87

3. CKOJIBKO pa3/IMYHbIX (JIaroB, COCTOAIIUX U3 2-X BEPTUKAJIBbHO
PacnoJIOXKEHHBIX M0JIOC PA3JIMYHOTO [[BETA, MOXKHO CLIUTD, €CJIK UMEeTCs
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MaTepHras 6-THU Pa3JUYHbIX [BETOB?

4. Huxke f@aHO BblpaXkeHUe, onpejiesisiollee NOHATHE KOMOUHATOPUKH.
[lepenuiuTe ero. BepHo /i oHo 3anucaHo? Ec/iv HeT, TO MoJYepKHUTE BOJTHUCTOU
JIMHUEN OUIMOKY U NOJ Hel cAeslalTe NPaBUJIbHYIO 3alUCh: «n = 9, k = 2, nopsadok
He 8ajiceH, c/1e008aMmMe/bHO - NePecmMaHo8KU»

5. CKOJIbKMMHU CI1I0CO6AaMU MOTYT CECThb 3a CTOJI CyAbsl U 4 MPUCSKHBIX
3acezaTeJis, eCJIU CyJbsl 00513aTeIbHO AOJKEH CUZETh IocepeuHe?

Bapuaut 7

1. CKOJIbKMMHU CIOCO6aMHU MOKHO paccajiuThb 14 cTyeHTOB 3a KOMIIbIOTEPHI,
€CJIU B JJabOpaTOPUU HaXOAATCs 16 NpOHYMepOBaHHBIX KOMIIbIOTEPOB?

2. CKoJIbKMMHU criocob6amMu U3 11 BUI0B 060€B MOXXHO BbIOpaTh 4 BUAA JJIs
peMOHTa KBapTUPDI?

3. CKOJIbKMMHU CIOCOO6aMU MOXKHO pacnpeieiMTh cCpeJu 3-X aiIBOKATOB 3
Pa3JIMYHbIX CYyAeOHBIX AeJia?

4. Huxxe 1aHO BbIpakeHUE, oTipeieisitollee NOHATHEe KOMOUHATOPHUKH.
[lepenumuTe ero. BepHo sin oHO 3anucaHo? Eciiu HeT, TO mogYepKHUTE
BOJIHUCTOM JIMHUEU OLIUOKY U IO/, HEU cielaiiTe MPaBUJIbHYIO 3aNUCh: «n =15, k
= 7, NOPsI00K 8AJHCEH, C21e008AMENbHO — pA3MeUWeHUSI».

5. CKOJIBKUMHU CI0CO6AMU MOKHO COCTAaBUTh KOMHUCCUIO, COCTOSLIYIO U3 2-X
IOPUCTOB U 1-ro GUHAHCUCTA, eC/IU UMeeTcs 3 IopUucTa U 4 duHaHcucTa?

BapuaHT 8

1. CKOJIbKMMU CI0CO6aMH MO?KHO PacIoJIOKUTh B PsiJl HA OJOKOHHHUKE
ayIMTOPUHU 4 pa3/IMYHBIX LIBETKA?

2. CKOJIBKMMHU C10CO0AaMU MO>KHO COCTABUTb paclCaHMe Ha NOHeAeJIbHUK U3 3-
X y4€OHBIX UCIUIJIMH, €CJIH CTYJIEHTHI U3y4alT 13 aucuunanH?

3. CKOJIbKO MapTHU OyJIET CbITPAHO B TYPHUPE, ECJU B HEM y4yacTBYIOT 10
IaXMaTUCTOB U KaXK/lble JJBO€ ChITPAIOT MEX/1y CO001 0 UH pas?

4. Huke 1aHO BbIpaXKEHME, ONpe/esstollee MIOHATHE KOMOUHATOPUKH.
[lepenuiuTe ero. BepHo sin oHo 3anucaHo? Ecjiv HeT, TO NOJYEePKHUTE BOJIHUCTOU
JINHUEN OLIMOKY U MO/, HEeH cZies1aiiTe NPaBUJIbHYIO 3allMCh: «N = 6, NOPSAAOK
8djiceH, c1ed08aMmMeAbHO — COYEeMAaHUsI».

5. CKOJIbKO [IBY3HAYHbIX YK CEJ MOKHO COCTaBUTb U3 uudp 1; 2; 4; 6; 7; 9?7

BapuaHTt 9

1. CkosibkUMU crioco6amu U3 20 CTyeHTOB MOXKHO BbIOpPaTh 4-X /11 y4acTHs B
HAy4YHO-NIPAaKTU4YeCKOM CeEMUHape?

2. CKOJIBKO TPEX3HAYHbBIX YHCEJI, HE COAepKallluX OJUHAKOBBIX LU(P, MOKHO
COCTaBHUTb U3 LUPP
2;3:;5;7;8;9?

3. CKOJIBKUMHU C10COOAMU MO>KHO PAcCTaBUTh HAa KHU>KHOM MOJIKE 5 KOEKCOB:
rpaKJAaHCKHH, YTOJIOBHBIU, TPYAO0BOM, YKUJUIIHbBINU, CEMEUHBIN?

4. Huxe 1aHO BbIpaXKeHMe, ONpeestollee MIOHATHE KOMOUHATOPUKH.
[lepenumuTe ero. BepHo sin oHo 3anucaHo? Eciiv HeT, TO NOAYepKHUTE BOJIHUCTOHU
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JIMHWEeH OIMOKY U IO, HEeM cJleslalTe NpaBUJIbHYIO 3aNucChb: «n = 10,k = 5,
NOpsAI00K 8adHCeH, €1ed08aMeAbLHO — NepecmMaHO8KU».

5. CKOJIBKUMHU CIOCO6AMU MOKHO COCTAaBUTb KOMaH/AY JIJisl y4acTUs B
CIIOPTHUBHBIX COPEBHOBAHUSAX, COCTOSALLYIO U3 7-U OHOLIEHN U 3-X JIeBYLIEK, eCIU
nMeeTcs 12 oHouen v 13 aeByliek?

BapuanT 10

1. CkosIbKMMU cioco6aMu U3 12 4jeHoB mpopKoMa MOXKHO BbIOpaTh
npejcefaresis, ero 3aMecTUTeI U Ka3Hayed?

2. CKOJIBKO 11eCTU3HAYHBIX YU CEJI, HE COJIEPXALUX OJITMHAKOBBIX LMD, MOXKHO
COCTaBHUTb U3 HUDP
1;2;3;5;6;9?

3. CKOJIBKUMH CI0COOAMHU MO>KHO COCTABUTD MOAAPOYHBIN HAOOP, COCTOAILUU U3
5-1 KHUT, ec/iu Bcero uMmeeTrcd 8 KHUT?

4. Hu>ke 1aHO BbIPaXKEHUE, ONpeieisitolee MOHATHE KOMOUHATOPUKH.
[lepenuiunrTe ero. BepHo Jiv OHO 3anMcaHo? EC/IU HeT, TO NOAYEPKHUTE
BOJIHUCTOM JIMHHUEN OIIHMOKY U MI0Ji HEU cAe/lalTe MPaBUJIbHYIO 3allUCh: «n =7, k =
4, nopadoK He 8ajiceH, c/1e008aMeAbHO — pa3MeujeHUs1».

5. CKOJIbBKUMHU CI0COOAMU MO>KHO pacnoJiokuTh aenytaTtoB A, b, B, T, /I, E
B CIIMCKE BBICTYMNAIOIUX, €CJIU IeNyTaT A 10/KeH 00513aTeIbHO BbICTYNATh
nepBbIM?

BpeMsi Ha BbIlIOJIHEHUE: 45 MUH.
[lepeyeHb 06 bEKTOB KOHTPOJIA

HaumeHoBaHue OcHOBHBIE ITIOKa3aTe/JIH OLeHKHU
06bEKTOB KOHTPOJIAA U pe3y/bTaTa
Y1.4. Ucnosib30BaTh JUCKPETHYIO - PemleHne npocTedinX KOMOMHATOPHBIX
MaTeMaTUKY 3ajad4.
31.4 OcHOBHBbIE NOHATHUA - ®opMy/IMpOBKAa OCHOBHBIX BH/I0B
JVCKPETHOM MaTeMaTHUKH. KOMOHWHAaLH.

YHI/IBepcaJIbHaH INKaJia O €HKH oﬁpasonaTeanHX IZ[OCTI/DK(EHI/II‘;I.

[IpoueHT KayecTBeHHas olleHKa yPOBHS MOATOTOBKHU
pe3yJIbTaTUBHOCTH Bann (oTMeTka) Bep6asibHbIM aHasior
(npaBUJIbBHBIX OTBETOB)
95-100% 5 OTaKMYHO
94 -75% 4 Xopo1io
74 - 60% 3 Y 0BJ1I€TBOPUTEJIBHO
MeHee 60% 2 HeyznoB1eTBOPUTEIIBHO

2.15. KouTpoJsibHas pa6oTta N29
BAPHUAHT 1
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1. Yto o3HayaeT Ha f3bIKE ONepalMil HaJ, COOBITUSIMH CJeAylliee
cooniTHe: «[leBel UM KOMIIO3UTOP», eCJIU A — neBel], B - koMmo3uTop?

2. B AmyKe fecATb NPOHYMEPOBAHHBIX 1apoB ¢ HOMepamu oT 1 go 10.
BeiHyiv Hayraz, oauH wap. KakoBa BepOATHOCTb TOr0, YTO HOMEDP BbIHYTOTO
uiapa He npeBblliaet 107

3. B nepBoM sfujMKe HaxoAATCA KeTOHbl € HOMepaMu oT 1 go 5, a BO
BTOpPOM — OT 6 210 10. 3 Kaxkx0ro ArKa BbIHYJIM HAyraz 1o O4HOMY KETOHY.
KakoBa BepoATHOCTb TOr0, 4YTO CyMMa HOMEPOB BBIHYTBIX »K€TOHOB paBHa
117

4. BpouieHbl TPU MOHETHI. HAlTH BEpOSATHOCTD TOTO, YTO BBINAJET XOTH Obl
oZiHa uudpa.

5. U3 mectu crygentoB A, B, C, D, E, F BbiOuMpawT Hayraj ABYx JJis
ydqacTusi B ybopke TeppuTopuu. KakoBa BeEpOSTHOCTb TOrO, 4YTO OYAyT
BbIOpaHbI CTyZeHThI B 1 C?

BAPUAHT 2

1. Yto o03HayaeT Ha A3blKe ONepalUld HaJ COOBITUAMU Cjefylollee
coobITHE: «/leByIlIKa - HE OTJIMYHUIA», eCJIU A — eByIIKa, B - oT/inuHMLa?

2. B ypHe HaxopATcA 3 Gesblx, 4 4epHbIX U 5 KpacHbIX wapoB. Hayrag
BbIHMMAKOT OAUH 1ap. KakoBa BEpOATHOCTB TOT0, YTO BBIHYTBIM LIap Gesblin?

3. U3 paByx 6ackeTOOJIbHbIX KOMaHJ, HWIPOKH KaXKJOW M3 KOTOPbIX
BBICTYNAIOT NOJ, HOMepaMu OoT 1 A0 8, BEIOMpAIOT Hayraj, o 0JJHOMY UTPOKY
[l IpOBeJleHUs [ONUHI-KOHTPOoJd. KakoBa BepOATHOCTb TOTO, YTO CyMMa
HOMepOB BbIOpaHHbBIX UTPOKOB paBHa 107

4. bpolieHbl JBe UrpaJibHble KOCTU. HaUTHU BEPOATHOCTH TOrO, YTO CyMMa
OYKOB Ha BbINABLIUX I'PAHAX YeTHas, IPUYEM Ha FPAHU XOTHA Obl OJHOH U3
KOCTel MOSABUTCA LUPpa «4»?

5. UMeroTcda nATh NepeBepHYTHIX KapToyek ¢ uudpamu 1, 3, 5, 7, 8. Hayran
BbIOUPAIOT TPU M, NEepeBopayMBasg HUX, KJaAyT OJHA 3a Apyroi. KakoBa
BEPOSITHOCTb TOTO0, YTO MOJYUYUTCS Yucio 3757

BAPUAHT 3

1. Yto o03HavyaeT Ha fA3bIKe OIepalydl HaJ COOBITUAMU CJeAyroLiee
cobbiTHE: «PaboTaTh UM yYUTBHCSA», ecad A - He paboTaThb, B - yuutbca?

2. B notepee 2000 6usieToB. Ha oguH 6ueT BbinajgaeT Boiurpobiin 10000
py6Jiel, Ha YeTbipe 6uyeTa — BoIUrphill no 5000 py6.sielt, Ha JiecsTh OUJIETOB
— Boidrpbil no 2000 py6Jsient, Ha ABaAuaTh 6UeTOB — BbIMrpbill o 1000
py6Jsield, Ha CTO WECThAECAT NATh OUIETOB — BbIMrphI no 500 pybsel, Ha
yeTbIpecTa 6WieTOB — BbIMrphilI Mo 100 py6seit. OcTasibHble 6UJIETHI 6€3
BhIMTpbIIA. Hayrag 6epyT oguH 6uset. KakoBa BEpOSITHOCTb BBIUTPATh IO
HeMy He MeHee 1000 py6sien?

3. B ogHOU ypHe 4 cuHUX U 2 OesibIX 11apa, B APYrou — 2 CUHUX U 3 GesbIX
mapa. M3 Kaxzgol ypHbl BBIHUMAIOT Hayraj o OAHOMY uapy. Haurtu
BEPOSITHOCTD TOTO, YTO 00a BBIHYTHIX IlIapa CUHHUE.

4. bpolueHsbl JBe UrpaJibHble KOCTU. HaUTHU BEPOATHOCTH TOrO, YTO CyMMa
OYKOB Ha BbIIIaBIIMX I'PaHAX paBHa 77
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5. Y3 3anucaBmuxcs AJis BICTYIJIeHUs AT yesnoBek A, B, C, D, E
COCTaBJIAKOT CJy4YalHBIM 00pa30M CIHUCOK 04epeJHOCTH BBICTYIJIEHUU.
KakoBa BeposITHOCTb TOT0, YTO OHU OYAYT BbICTYNATh B CJEAYIOLEM
nopazake: B, D, A, C, E?

BAPUAHT 4

1. Yto o3HayaeT Ha fA3blKe ONepaluld HaJ COOBITUSAMHU CJeAylollee
coobiThe: «HOHOIIA-OTJUYHUK KUBET B OOILIEXUTUN», €CIU A - oHolIa, B -
OTJUYHHUK, C - >KUBET B OOILEXKUTHHU?

2. U3 kosoabl, coctosiled U3 36 kKapT, Hayraj OepyT oaHy. Hautu
BEPOATHOCTH TOT0, YTO BbIHYTasd KapTa - Ty3.

3. B IByx ypHax JiekaT NpOHyMepOBaHHbIE 1IApPhl, B OJITHOU — C HOMEpPaMH
oT 2 10 6, B pyrOoM —
oT 7 no 10. U3 Kaxkaou ypHbI HAayraj, BBIHUMAKT [0 OJAHOMY 1apy. KakoBa
BEpPOATHOCTH TOI'0, YTO CYMMaA HOMEPOB BbIHYTHIX 11apOB MeHble 127

4. BpollleHbl JBe UTpaJibHble KOCTU. HaWUTH BEpOSATHOCTb TOrO, YTO CyMMa
BbIIIABIIKX OYKOB paBHa 8.

5. U3 nsaATH paboTHUKOB byxranatepuu A, B, C, D, E, BbiOUpatoT Hayraj Tpex
Uil y4dacTusl B KOHpepeHUMHU. KakoBa BepOAATHOCTb TOr0, 4YTO OYyAyT
BbIOpaHbl pab0oTHUKU B, D u E?

BAPUAHT 5

1. Uto o3HauaeT Ha f3blKe OMNepalnydid HaJA COOBITUSAMU CJeaylollee
coobiTUe: «byxrantep He pUHAHCUCT», ecaiu A - 6yxraaTep, B - puHaHcucT?

2. Ha nepeBepHYTBIX IBA/IIIaTH KAaPTO4YKaX HAlIMCAaHbl HaTypaJibHbIE YK C/A
ot 1 no 20. Hayrap 6epyT ofHy KapToukKy. KakoBa BepOSITHOCTb TOTO, YTO
YHCJI0 HA HeU AeauTcs Ha 37

3. UMeroTca ABe HemoJIHbIE KOJIOAbI KapT (MO 4eThIpe KapThl B KaXKA0H
KOJIOZIE), COCTOSAIME U3 «6», «7», «8», U «9» Kaxkaasd. U3 Kaxaou KOJoJbl
BBIHUMAKT HAyra/i no oAHOM KapTe. HaWTyU BepOATHOCTb TOrO, 4YTO CyMMa
udp Ha ABYX BbIHYThIX KapTax paBHa 16.

4. bpoueHbl Tpy¥ MOHeTbl. HalTU BEpOATHOCTDb TOTO, YTO HA BCEX MOHETax
BBINAAYT LUPPHI.

5. UMeroTcs mecTb nepeBepHYThIX KapTodek ¢ uudpamu 2, 3, 5, 6, 7, 9.
Hayrag BbpIOMpaloT JBe U, NepeBopayuBas UX, KJAAyT OJHA 3a JIPYrou.
KakoBa BEpOATHOCTB TOTO, YTO MOJYYUTCS YACJIO 727

BAPUAHT 6

1. Yto o03HayaeT Ha f3blKe OMNepalUi HaJ, COOBLITUSIMU CJaeAylliee
coobiThe: «CTYJIEHT UJIM HE OTJIUYHUK», ECJIU A - CTYZleHT, B - OTIMYHUK?

2. KakoBa BepOATHOCTb TOT0, YTO NPHA OAHOM OPOCAaHUU UTPAJIbLHOW KOCTH

BbINazeT nudpa «9»?

3. B IByX ypHax JiexaT IpOHyMepOBaHHbIE IIapbl, B OJJHOW — C HOMepaMH
ot 7 fo 10, B fpyrou -
oT 11 mo 13. U3 Kaxki0W ypHBI Hayra/Ji BBIHUMAKT [0 OJHOMY 11apy. KakoBa
BEpPOATHOCTH TOr'0, YTO CYMMA HOMEPOB BbIHYTHIX 11ap0B paBHa 207?

4. KakoBa BEpPOSITHOCTb TOTO, YTO NPU OPOCAHUM ABYX UT'PAJIbHBIX KOCTEU
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CyMMa BbINABIIUX OYKOB OYyJeT HeyeTHas], IPUYEM XOTS Obl HAa OJHOW W3
KOCTel MOSABUTCA LUPpa «1»?

5. U3BecTHO, 4TO YeTbIpex3HauHblil KOJ MOOUIBHOTO TesiepOHA COCTOUT
u3 yuop 2, 5, 6, 7, npudeM B Koje Bce nudphl pa3Hbie. KakoBa BeposITHOCTb
yrajiaThb KO/ C mepBOro pasa?

BAPUAHT 7

1. Yto o03HayaeT Ha s3blKe OMNepalUi HaJ, COOBLITUSIMU CJaeAylliee
cobbiTHE: «YKeHIMHA - MOJIMIENCKUUN He CTpeJisieT», eC/Iu A - MOJULENCKUH,
B - keHInuHa, C - cTpesiseT?

2. bpouieHa wrpasbHasg KocTb. HaTh BepOATHOCTb TOrO, YTO BbINAZLET
nudpa «3».

3. U3 nByX pyTOOJIBbHBIX KOMaH/l, UTPOKH KaX/JI0M U3 KOTOPbIX BHICTYNAIOT
noJ HoMepamMy oT 1 go 11, BeIOMpaOT Hayrajg Mo OJAHOMY WUIPOKYy [
NpoBeJleHUs1 JONMUHI-KOHTpoJsA. KakoBa BepOATHOCTb TOro, 4TO CyMMma
HOMEepPOB BbIOpPaHHBIX UTPOKOB He MeHee 207

4. bpocaroT Tpu MOHeTbl. HaWTHU BepOATHOCTb TOTO, YTO BBINAJET [BE
uUdpPbI U OAUH repob.

5. U3 cemu kuur nucareseu A, B, C, D, E, F, G Bb16UpalT Hayraja TpyU KHUTH
JUI1l COCTABJIEHMA NOAAapO4YHOro Habopa. KakoBa BepoOATHOCTBb TOro, 4TO
OyayT BblOpaHbl KHUTHW nucateseit A, Cu E?

BAPHUAHT 8

1. Yto o3HayaeT Ha fA3blKe ONepaluld HaJ COOBITUSAMHU CJeAyrliee
cooniThe: «Muu byxranrep, Ui paboTaeT B OI0KETHOW OpraHU3aLUuN», eCIU
A - 6yxranTep, B — paboTaeT B 610/P)KETHOU OpraHyU3aLuu?

2. B nauke coxepxutca 200 JoTepelHbix O6usieToB. Ha oauH Ouset
BbinaaaeT BbIUTrpbil 5000 py6Jsied, Ha YeTbIpe 6uieTa — BbIMrpbii no 3000
pyoJiel1, Ha fecATb 6ueToB — BoIMrpbill o 1000 py6Jsiel, Ha ABaALLATh NATh
6usieToB - BbIMTpbIll Mo 500 py6usiei. OcTasbHble 6UJIETHI 6€3 BHIUTPHIIIA.
Hayrag O6epyT oauH OuJjieT. KakoBa BepOSITHOCTb TOro, 4YTO OuJIET
0€e3BbIUTPbIIIHbIN?

3. bpouleHbl JBe wurpajbHble KOCTU. HallTU BepoATHOCTb TOro, 4YTO
IpoU3BeJieHHeE [IBYyX BbINaBLIUX IUPp paBHO 12.

4. B oiHOM ypHe 6 11apoB, U3 HUX — 3 3eJIeHbIX, B IPYrou — 5 11apoB, U3 HUX
— 2 3eJsieHbIX. U3 KaXJ011 ypHBI BBIHUMAIOT Hayra/, no ogHoMy mapy. Hautu
BEPOSAATHOCTH TOT'0, YTO 00a BBIHYTHIX Il1apa 3eJIeHbIE.

5. UMetoTcs yeThIpe nepeBepHyThbIe KAPTOUYKHU € udpamu 3, 4, 6, 8. Hayrag
BbIOUPAIOT TPU M, NEepeBopayMBasg HUX, KJAAyT OJHA 3a aApyroi. KakoBa
BEPOSTHOCTb TOTO, YTO MOJYYUTCS YUcao 3847

BAPHUAHT 9

1. Yto o3HayaeT Ha A3blKe ONepalUld HaJ COOBITUAMU Clefylollee
coobiTHE: «[IpenoaaBaTesib - GU3UK», ecyid A - IpenoaBaTeib, B - pusuk.

2. B MmarasuH noctynuau 15 HOyTOYKOB, U3 HUX CO CKPBITBIMU AepeKTaMHu
- 3. KakoBa BepOATHOCTb TOTrO, YTO KYIJIEHHbIM MOKyIaTeJeM HOYTOYK He
MMeeT CKPbIThIX J1ePEKTOB?
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3. bpocaoT Tpu MOHeTbl. HaWTH BepOSATHOCTb TOrO, YTO BBINAJET HE
MeHee JIBYX repooB.

4. WMerwTcs ABe HeNoJIHble KOJIOAbl KapT (Mo MHATbh KapT B KaXAoH
KO0JIOZie), COCTOsILIME U3 «6», «7», «8», «I» u «10» Kaxkaas. U3 KaxkJ 0l KOJ10/1bI
BBIHUMAIOT HAyraJ, Mo OAHOW KapTe. HauTu BepOSATHOCTb TOro, 4YTO CyMMa
YUCeJl Ha IBYX BBIHYTBIX KapTax 6oJiblie 17.

5. U3 naTu O6YKB pa3pe3HOM a30YKH «a», «I'», «U», «K», «H» peOeHOK, He
3HAIIMK OYKB, CKJa/ibIBaeT CJ0BO. KakoBa BEpPOATHOCTb TOrO, UYTO y HErO
MOJIYYUTCS CJIOBO KKHUTaA»?

BAPUAHT 10

1. Yto o3HayaeT Ha f3bIKe OMNepalUi HaJ COOBITUSMU CJeAyIOIlee
coobiTHe: «MrpaeT WiM B LIAUIKA WJMU B IIaxMaThbl», €CJU A - UrpaeT B
1IallKy, B - He Urpaet B lIaxMaThbl?

2. B oyxraiatepuu paboTtaroT 10 4esioBeK, U3 HHUX [JIBO€ 3aHUMAIOTCH
3apaboTHON mJaToll. HallTu BeposiITHOCTb TOTO, YTO BbIOPAHHBIA Hayraj
PabOTHHUK OyXrajJTepyuu 3aHUMaeTCs 3apab0THOH MJIaTOM.

3. lopbpackiBalOTCA IBE UTPAJIbHBIE KOCTU. HaTH BEPOATHOCTD TOTO, YTO
XOT$ Obl HA OJHOM M3 HUX BbINAJEeT udpa «5».

4. B nepBOM ypHe HaxoJATCs apbl ¢ HOMepaMu oT 1 0 5, a Bo BTOpoH —
oT 6 1o 10. U3 KaxkaoW ypHbI BBIHYJIM HaAyraj Mo ogHoMy mapy. KakoBa
BEPOATHOCTH TOI'0, YTO CYMMA HOMEPOB BbIHYTHIX 11apOB paBHA 97

5. U3 mecTtu npenogaBartesied A, B, C, D, E, F, BbiOMparoT Hayraz yeTbipex
JUIsl y4acTusi B paboTe KoMuccuu. KakoBa BeposiITHOCTb TOro, 4YTO OYyAyT
BbIOpaHbl penoaaBaTtesau B, C, D u E?

Bpemsi Ha BbIllOJIHEHHUE: 45 MUH.
[lepeyeHb 06 bEKTOB KOHTPOJIA

HaumeHoBaHue OCHOBHBIE NI0Ka3aTe/JH OLLeHKHU
06bEKTOB KOHTPOJISA U pe3yJibTaTa
Y1.5.PemiaTh BepOoSITHOCTHbIE U - HaxoxzeHre BepOATHOCTH CJIy4anHOTO
CTAaTUCTUYECKHE 33Ja4H. COOBITHS.
31.5 OcHOBHbIE TOHATUSA TEOPUHU - @opMy/IMpOBKa KJ1aCCUYECKOTO
BEPOATHOCTEN U MaTEMATHUYECKOW |ompeJe/ieHUsI BEpOATHOCTH.
CTaTUCTHUKH.

YHuBepca/ibHasA HIKaJia OLleHKH 00pa30BaTe/IbHbIX J0CTHKEHUI.

[IponeHT KauecTBeHHasl OlleHKa YPOBHS NOATOTOBKHU
pe3yJIbTaTUBHOCTHU Bann (oTMmeTka) Bep6anbHb1i aHaI0T
(mpaBUJIbHBIX OTBETOB)
95 -100% 5 OTJIMYHO
94 - 75% 4 Xopor1io
74 - 60% 3 Y J0BJIETBOPUTEJILHO
MeHee 60% 2 HeynoBaeTBOpUTENBHO
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2.16. KonTpoJsibHas paéorta Ne10
BapuaHT 1

1. /IBe KOMHCCUU NPOBOJAT HE3aBUCUMO APYT OT Jipyra GUHAHCOBbIE
NPOBEPKM B [JBYX OpraHusanvsax. BepodTHOCTb TOro, 4YTO BBIIBUT
HapyuieHus: B GUHAHCOBOM OTYETHOCTH IepBasg Komuccus, paBHa 0,8,
BTOpas - 0,7. KakoBa BEpOATHOCTb TOrO, YTO XOTS Obl OJHA KOMHUCCHUSA
BbISIBUT HapyllleHHUs1 B QUHAHCOBOM OTYETHOCTU?

2. KakoBa BeposITHOCTb TOTO, YTO NpU 6-TU OPOCAHUSAX MOHEThl OHa
pPOBHO 4 pasa ynaJiét rep6om BBepx?

3. Yurc0 J0pOoKHBIX IPOUCLLIECTBUY, IPOUCXOAALLMX HA KaXK/I0M U3 BYX
IepeKpecTKOB B TeyeHHe CYTOK (X), UMeeT COOTBETCTBEHHO 3aKOHbI
pacrnpenesieHud:

1-bIM IEpeKpPeCcTOK 2-0M NIepeKpeCTOoK
X 0 1 2 3 X 0 1 2 3
p | 0,8 |0,08]|0,05]| 0,01 p 1087]0,1]0,01)0,02
6
Kakoii u3 nepekpecTkoB 6e3omnacHee aJjs ABuKeHUs1? (CpaBHUTH M(X)).
BapuaHT 2

1. /IBa cTpesika He3aBUCUMO JPYT OT Jpyra CTPeJSIOT MO0 MHUILIEHHU.
BeposaTHOCTH TOrO, 4TO NMOMNAJAET B MUIIIEHb MEPBBIM CTPEJIOK, paBHa 0,9,
BTOpOoH — 0,8. KakoBa BEpOSITHOCTb TOT0, YTO 00a CTpeJiKa He MOoNaAyT B
MUIIEHb?

2. B ypHe 8 cuHUX U 6 KpacHbIX apoB. [locienoBaTe/IbHO BBIHUMAIOT U3
ypHbl 2 mapa. KakoBa BepOSTHOCTb TOT0, YTO MEPBbIM LIAP OKaXKETCH
CHHHMM, 2 BTOPOM — KPacHbIM?

3. KosmnyecTBO A0MyllleHHBIX IPU COCTAaBJIEHHUHU OTYETOB OLIUOO0K (X) B
TedeHHe HEKOTOPOTr0 BPeMEeHHM il OyxraaTepoB «A» U «B» nMeeT 3aKOHBI
pacrnpesesieHus:

AzBoKaT «A» AnBokat «B»

X 0 1 |2 3

X 0 1 2 3

p |01 ]035]/04 |0,15

" p 102]02]05]|01
Kakou oyxraatep uMeeT boJiblIe
IIaHCOB 10NyCTUTHb olIMOKY? (CpaBHUTH M(X)).
BapuaHT 3

1. B opranusauum pa6ortarotr 120 d4esnoBek. U3 Hux 70 3HawT
aHTJIMUCKUU [3bIK, 60 — HeMenkuH, npuyéM 50 3HarT 06a sg3bika. KakoBa
BEPOSITHOCTb TOT0, YTO BbIOPAHHBIKM HAyraj, COTPYJAHUK HE 3HAeT HH
OJHOTO fI3bIKa?

2. UmeeTca 16 KoMNbIOTEPOB, U3 HUX Ha 10-U ycTaHOBJIeHA IporpaMmma
«1C - byxrantepusi». [locsefoBaTeJbHO BKJIKYAeTCd JBa KOMIbIOTEpPA.
KakoBa BepOATHOCTb TOTO, 4YTO Ha 1-0M KoMIbroTepe nporpamma «1C -
ByxrasTepusa» He yCTAaHOBJIEHA, @ HA 2-OM — YCTAaHOBJIEHA?

3. KosimuecTBO packpbiBaeMbIX 3a HeZeJslo npectymyieHui (X) B ABYX
OTJAe/IeHUSIX MAJIUIUU 33/1aHO 3aKOHAMU pacnpezeseHUs:
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OTtnpenenue 1 OTnenenue 2

X 1 2 3 4 X 1 2 3 4

p [ 02]03]04]0,1 p [01]035] 0,3 ]0,25

Kakoe oTgenenue pabotaet jydiie? (CpaBHUTH M(X)).
BapuaHT 4

1. /JlBa HauuHawIUX OyxrajTepa He3aBUCHUMO Jpyr OT Jpyra
COCTaBJISIOT /iIBa KBapTaJbHbIX 0OTYeTa. BepoATHOCTB TOTrO, YTO MPaBUJIBHO
COCTAaBUT OTYET MNepBbId Oyxraiatep, paBHa 0,7, BTopoit - 0,6. KakoBa
BEPOATHOCTb TOrO, 4YTO MNPOU30UAET coObITUe: «llepBbIl Oyxraarep
NpaBUJIbHO COCTABUT OTYET, a BTOPOU - HENIPABUJIbHO»?

2. UrpanbHasa KocTbh (KyOuk) b6pocaeTcs Tpu pa3a. KakoBa BEpOATHOCTb
TOrO, UTO UUdpa «6» BblNaZeT NPU 3TOM poBHO 1 pasz?

3. Yncno HapylleHUMU TPYAOBOTO 3aKOHOJATesJbCTBa (X) B TedyeHHE
Mecslia Ha KaXKJ0M U3 JIByX NpeANPUSATUNA HMeeT 3aKOHbBI pacnpe/ieieHUs:

[Ipegnpuarue 1 [Ipegnpudarue 2
X 0 1 2 3 X 0 1 2 3
p | 08101008002 p /0,75] 0,2 |0,02|0,03

Ha kakoM npeanpusiTUM Jiydile COOJI0AAIT TPY/0BOE 3aKOHOJATENbCTBO?
(CpaBHUTBH M(X)).
BapuaHT 5

1. HasioroBbiM MHCNIEKTOP MPOBOJUT JiBE HE3aBUCUMBIE JIPYT OT Jpyra
NPOBEPKU B JIByX OpraHu3auusx. BeposdTHOCTb TOro, YTO OH BbISABUT
HapylleHWs B epBOM opraHusanuu, paBHa 0,7; BeposITHOCTb TOTO, YTO OH
He BbISBUT HapylLIeHWHW BO BTOPOM opraHusauuu, paBHa 0,4. KakoBa
BEPOAATHOCTb TOrO, YTO HWHCIEKTOP  BBIIBUT HapylleHUs B 00eHux
OpraHu3aluAax?

2. CTyZleHT, Ipy¥ NOATOTOBKe K 3a4é€Ty, BblyuuJ 16 BompocoB u3s 20.
[IpenopaBaTesnb nocaefoBaTeJbHO MPOU3BOJbHBIM 00pa3oM BbIOUpaeT 3
BOIpoca M IpejJaraeT oOydawlieMycsd OTBeTUTb Ha HUX. KakoBa
BEPOATHOCTb TOTO, YTO BCe 3 BONPOCA OKAXKYTCSA TEMH, KOTOPbIE CTYJ€HT
BbIY4HUJI?

3. CyMMbI BbIUTPBILIEN B py6Jisax (X), BbINAJAmIMX HAa OAWH OWJIET B
KaXXJ 0 U3 JIBYX JIOTEPEU, UMEIOT 3aKOHBI pacnpezeseHUs:

Jlotepesa 1 JloTepesd 2
X 0 100 | 300 | 500 | 1000 X 0 100 | 300 | 500 | 1000
p |0,85]0,08]0,04]002] 0,01 p /089]0,05|001]003| 0,02

Kako#i 1oTepee nyyiue otaath npegnoytenue? (CpaBHUTh M(X))
BapuaHT 6
1. /iBe oneprpyImnsl, He3aBUCUMO APYT OT ApYyra, NPOBOAAT Ollepaluio
[0 33JlepXKaHUI0 [BYX NPECTYNHUKOB. BepoATHOCTb TOro, 4YTo mnepsasd
omeprpymnna 3ajepXKdT npectynHdka - 0,8, Btopas - 0,85. Haitu
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BEPOSATHOCTb TOrO, YTO XOTs Obl OJiHA ONeprpyImna 3aJepKUT «CBOETro»
npecTyInHUKA.

2. UmeeTca mnauka, cozaepxamnjasg 100 JsoTepelHbIX OUJIETOB, Cpeau
KoTopbIX 10 BeIUTpBIIHBIX. [IoC/IejoBaTeIbHO U3 TAYKU BBIHMMAKTCA JBa
6useta. KakoBa BepOSTHOCTb TOTO, UYTO IMEpPBbIK OWJET OKaXKeTCs
HEBBIUTPBILIHBIM, 3 BTOPOW — BBIUT'PBILIHbIM?

3. Uncso BbIsIBJIEHHBIX HapylleHU# (X) KaXAbIM M3 JIBYX COTPY/IHUKOB
KOHTPOJIbHO-PEBU3UOHHOTO yIpaBJIEHUS 3a OIpeJieJIeHHbIU Mepuos,
BpeMeHU UMeeT 3aKOHbBI paclipe/e/leHUs:

CoTpyaHuk 1 CoTpyHUK 2
X 0 1 2 3 4 X 0 1 2 3 4
p /005]01] 0,2 ]0,25] 0,4 p 0101501 ] 0,3 0,35

Kakoil coTpy/IHUK HUMeeT 60Jibllle IaHCOB BbISIBUTh HapylieHUsi? (CpaBHUTH
M(X))
BapuaHnTt 7
1. /IBa OackeT6oJsiMcTa OpocalOT MS4Y B KOJIbI[O MO OJHOMY pasy.
BeposiTHOCTB TOTO, 4TO 1-bIH 6ACKETOOJIMCT He MONaAET B KOJIbIO, paBHA
0,4; BEpOATHOCTb TOTO, YTO 2-0U 6ACKETOOJIUCT NONAET
B Ko0Jib1l0, paBHa 0,8. KakoBa BeposITHOCTb TOro, 4TO 06a GackeTbHOMCTa
NonaAyT B KOJbL0?
2. AyauTop pasocaas B YeTbipe OpraHu3aluyd NpeaJsiodKeHus 06
OKa3aHUU UM YCJYT 10 ayAUTOPCKON NpoBepKe. BeposITHOCTb 3aK/II04eHHUs
C HHMM J0OrOBOpa JJs Kaxaou opraHusanuyd paBHa 0,7. KakoBa
BEPOSITHOCTb TOTrO, YTO C ayAUTOPOM 3aK/J4YaT JOTrOBOPbl POBHO TPHU
opraHu3sauuu’?
3. KosinyecTBO mNpaBOHapylleHUH, COBepllaeMblXx B TeyeHHe 4Yaca B
KaXJIoM M3 JIByX palloHOB ropoja (X), uMeeT cjeaywoude 3aKOHbI
pacnpeziesieHU:

1-b1 parioH 2-0U parioH
X1 2 3| 4 X 1 2 3 4
p 103]04]02]0,1 p 0510201102
B kakoM parioHe 60Jiee KpUMHHa/IbHaA o6ctaHoBKa? (CpaBHUTh M(X)).
Bapuanrt 8

1. Brpynne 30 cTyZeHTOB, U3 HUX 18-TH HpaBUTCS CTAaTUCTHKA, 16-TH —
MeHeP)KMEeHT, NpU4YéM 10-TH HPAaBUTCSA U CTaTUCTUKA U MEHE/PKMEHT.
KakoBa BepOAATHOCTb TOT0, YTO BbIOPAaHHOMY Hayraj, 00y4awuieMycs He
HPAaBHUTCS HU CTaTUCTUKA, HU MEHEPKMEHT?

2. /lns paHHOro 6aCcKeTOOJ/IMCTAa BEPOSTHOCTh MOMAaZJaHUsI MSI40M B
KOJIbLIO IPU KaXKJIoM 6pocke paBHa 0,8. KakoBa BEpOSITHOCTB TOTO, YTO,
OpOCUB MSY B KOJIbIIO 5 pa3, OH NonajéT Bce 5 pas?

3. KosinuecTBO KOMNIbIOTEPOB, MOTPEOOBABIIMX PEMOHTA B TEUEHHE
roja (X), ass AByX GUPM — IPOU3BOIUTEJIEN UMEET 3aKOHbI
pacnpejesieHUs:
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dupma «A» ®dupma «B»

X 0 1 2 3 X 0 1 2 3
p 1055/0,25]0,15|0,05 p [06]01)015]0,15

Y kakou pUpMbI IpeANOUYTUTE/bHEE TOKYIAaTh KOMIIbIOTEPHI?

(CpaBHuTB M(X)).

BapuaHT 9

1. /lBa koMmbloTepa paboTalOT He3aBUCMMO JpPyr OT Apyra.
BeposaTHocTh Gecriepe60iiHOW paboOThl B TEYEHUU NOJyTOpa JIeT [AJs
nepBOro KommnbloTepa paBHa 0,8, aysa BToporo — 0,9. HalTu BepOSATHOCTD
TOr0, YTO B TE€YEHUH MOJyTOpa JieT XOTS Obl OJAMH KOMIIBIOTEp OyAeT
paboTaTh 6ecriepeborHO.

2. U3 11-tu dyTbONUCTOB, Cpeu KOoTOopbixX 1 BpaTaph, 3 3alUTHUKA, 5
NOJIy3allMTHUKOB W 2  HaNaJawlUX, M[0CJe[0BaTeJbHO HAyraj
BbIOMPAIOTCA JBOE ISl IPOXO0XKAEHUSA KOHTPOJISA Ha IPUMEHEHME JOMUHTA.
KakoBa BEpOSITHOCTb TOT'0, YTO MePBbIN OKaXKeTCsl HAalajalolMM, a8 BTOPOH
- 3allUTHUKOM?

3. KosimuecTBO omno3ZjaHUMW Ha 3aHATHUS B TedyeHuUe JAHA (X) A4
CTYZIEHTOB /JIBYX IPYIIl UM€eET 3aKOHbI pacnpeseseHUs:

I'pynma 1 ['pynma 2
X 0 1 2 3 X 0 1 2 3
p05]01]02]02 p 103/05]01]01

CTy/ZileHTOB KaKOW rpynnbl MOXKHO CYMTATh 60Jiee
aucuunanHupoBaHHbIMU? (CpaBHUTH M(X)).

BapuanT 10

1. HesaBucumo Jpyr oOT JApyra AONPALIMBAKTCA JiBa Y4YaCTHHUKaA
GUHAHCOBOTO MpeCTyIJieHHsl. BepoATHOCTb TOro0, 4YTO NMEePBbIM YYaCTHUK
He CO3HaeTCH B COBepILIEeHUHU NpecTyIieHUus, paBHa 0,4; BepOATHOCTb TOTO,
YTO BTOPOW YYAaCTHUK He CO3HAETCS B COBEPIIEHUH NPECTYIJIEeHUs, paBHA
0,7. KakoBa BepoOSATHOCTb TOro, 4TO 006a CO3HAITCA B COBEPILIEHUHU
npecTynjeHusa?

2. HenmoAroToB/ieHHbIA MO y4eOHOU AWUCIUIJIMHE CTYAEHT BbIMOJIHSET
TEeCTOBYI0 paboTy, COCTOSIIIyI W3 MATH BONPOCOB, Hayraj, BbIOHUpas
OTBeThl. BEpOAATHOCTB yraZlaTh OTBET Ha KaXK/Jbli U3 NSTH BOIIPOCOB paBHA
0,25. KakoBa BEpOSATHOCTB TOTO, YTO CTYJIEHT yraZjlaeT POBHO TPU OTBeTa?

3. KosinyecTBO Hey10BJIE€TBOPUTEJbHBIX OLIeHOK (X), MOJy4YeHHbIX
CTY[EeHTaMHU N0 JUCUUIIMHAM «CTaTUCTHUKa» U «KJKOHOMHUKA
OpraHMU3alMu» UMeeT 3aKOHbI pacrnpe/iesieHU:

«CTtaTucTrUKa» «IKOHOMHUKA OpraHU3aLUnu»
X 0 1 2 3 X 0 1 2 3
p | 02]015/0,35] 0,3 p 0,1 {045]| 0,2 | 0,25

Kakyto aycuuninHy ciaoxHee CAATh Ha MOJIOKUTENbHYIO oLleHKY? (CpaBHUTD
M(X)).

42



BpeMsi Ha BbIllOJIHEHHUE: 45 MUH.
IlepeyeHb 00'bEKTOB KOHTPOJISA

HaumeHoBaHue OCHOBHBIE NI0Ka3aTe/JH OLLeHKHU
06bEKTOB KOHTPOJISA U pe3yJibTaTa
Y1.5.PemiaTh BeposITHOCTHbIE U - CocTaBJieHHe 3aKOHA pacnpezeeHus
CTaTUCTUYECKUE 33 a4H. CIY4YaluHOU BeJINYUHBI.

- BorurcieHre 4UC/I0BbIX XdpaKTEPUCTHUK
CJIy‘-IElﬁHbIX BEJIMYHH.

31.5 OcHOBHbIE MOHATUS TEOPUHU - BocnipousBegenue popmya Jis
BEpOATHOCTEN U MaTeMaTU4YeCKOM |BbIYUC/IEHHUA YUCIOBbIX XapaKTepPUCTHUK
CTAaTUCTUKH. CIY4YaUuHbIX BEJINYUH

YHuBepca/ibHasA HIKaJia OLleHKH 00pa30BaTe/IbHbIX J0CTHXKEHU.

[IponieHT KauecTBeHHas OlleHKa YPOBHS NOATOTOBKHU
pe3yJabTaTUBHOCTHU Bann (oTMmeTka) Bep6asibHbIM aHa/IOT
(mpaBUJIbHBIX OTBETOB)
95 -100% 5 OTaM4YHO
94 - 75% 4 Xopor1io
74 - 60% 3 Y 0BJIETBOPUTEJILHO
MeHee 60% 2 HeyoBJjieTBOpUTEIBHO

4 MATEPHAJIBI /11 TIPOMEXYTOYHOH ATTECTAIIMM 110 YYEBHOH
AUCHUII/IMHE

Bonpocsl audpdpepeHUpOBaHHOrO 3a4éTa

1. Posb ¥ MecTO MaTeMaTUKA B COBPEMEHHOM MHpPe MPU OCBOEHUU
npodecCMOHaJbHBIX  JUCUUIUIMH W B cdepe npodeccCHOHaJIbHON
JeATeJIbHOCTH.

2. [Ipenen ¢pynkuuu. [IpousBoaHas GyHKIUK.

3. [IpousBoaHasA c10XXHOU PyHKIMU. [[pou3BOAHbBIE BBICIIUX NOPSAKOB.

4, AcUMOTOTBI KPUBOM.

5. AHanu3 CJIOXKHBIX PYHKIIMU ¥ IOCTPOEHUE UX TPAPUKOB.

6. 3alayd  MNpPUKJI3AJAHOrO  XapakTepa, pellaeMble C  I[OMOILBIO
NPOX3BO/HBIX.

7. HeonpeneneHHbii uHTerpas. HemocpeacTBeHHOEe UHTETPUPOBAHUE.

8. 3aMeHa nepeMeHHOM B HeollpeJieJIeHHOM UHTerpaille.

0. OnpeZie/IeHHBIM UHTErPaJl M €ro CBOMCTBA.

10. 3amMeHa nepeMeHHOU B ONpeeJIeHHOM UHTerpaJie.

11. Bbluyuc/€HHE reOMeTPUYECKUX BeJTUYUH U QU3NYECKUX BEJIUYMH.

12. IlpuioxeHUd MHTerpaJa K pelieHUIo NpUKIaJHbIX 3aa4.

13. MarpuyHble MO/ie/1d, OCHOBHbIE IOHATHUSA TEOPUU MATPHUL.

14. HaxoxaeHue CyMMbl MaTpHUL, YMHOXKeHUe MaTpuLl,. TpaHCIOHWUpPOBaHUE
MaTpHULBbI.

15. Bblyuc/eHMe ollpefeuTeseld MaTPULL.

16. PemeHue cucTeM JIMHEMHBIX ypaBHEHUN MeToL0M ["aycca.

17. PelieHue cucTeM JIMHEMHbIX YypaBHEHU M MeToA0M Kpamepa.
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18. IloHAaTHe KOMILJIEKCHOrO 4ucaa. [‘eoMeTpuyeckoe TOJIKOBaHUE
KOMIIJIEKCHOTO YUCJIA.

19. Ilonatue Mozay./id ¥ apryMeHTa KOMIIJIEKCHOTO YHUCJIa.

20. TpuroHomeTpuueckass ¢opMa 3allUCHA KOMIIJIEKCHOTO YUCJIA.

21. TlokasaTenbHas ¢opMa 3allMCU KOMILJIEKCHOTO YUCJIa.

22. TloHsaTue MHOecTBa. Crioco6bl 3a/JaHUSI MHO>KECTB.

23. YwucnoBble MHOXecTBa. Onepanuu HaJ, MHOKecTBaMu. Kpyru dusepa.
24. DJaeMeHTbl KOMOWHATOPHUKU: pa3MelleHUs], IepeCTaHOBKH, COUETaHHUS.
25. IlpeaMmeTr Teopuu BeposiTHOcTed. Ciy4daliHoe coObITHE. BeposATHOCTH
CJIy4allHOTO COOBITHUS.

26. TeopeMsl CJIOXKEeHUA BEpOATHOCTeU. TeopeMa  yMHOXEHHUS
BEpPOSAATHOCTEN HE3aBUCUMbBIX COOBITHMA.

27. YcnoBHasgd  BepoOATHOCTb. TeopeMa yMHOXEHUS  BEPOATHOCTEH
3aBUCHUMbIX COOBITUH. POpMyJia MOJTHOW BEPOATHOCTH.

28. HeszaBucumbsle ucnbiTanusda. Popmysa bepHysiu.

29. JluckpeTHad c/Jy4yarlHas BEJIMUMHA U ee YUCJIOBbIE XapaKTEPUCTUKU.

30. IloHsaTHe 0 3a7ayax MaTeMaTU4YECKON CTaTUCTHKH.

3agaHus AudpPpepeHUPOBAHHOTrO 3a4éTa

5x
1. BeruucauTs npepen Iim(1+ 3l] .
X—00 X

2. BBIYUCIUTD NIpeJieJibl:

. B6x'=x*+4 X3 + x*-3
a) lim—————; 06) lim lim
) X—>00 2X4+X ) X—>00 ) X*)OOX +6X
5|n15x
3. BeruucauTs npegedt lim .
x>0 Sin5x
sin5x
4. BeryucauTs npeged lim
x>0 5in 3X |
3x% + X
5. BeruucauThb npegen lim .
x—0 X —2X
. x?*-10x+16
6. Belurc/iuTh npepe Iml—S.
X—> X_
2 0 3 -1 0 3
7.Havtu maTtpuny C=A+3B,eciu A=|1 -2 8|,B=| 2 4 1
3 2 4 1 30
2 0 3 -1 0 3
8. Haiitu matpuny C=2A-B,ecau A=|1 -2 8|, B=| 2 4 1].
3 2 4 1 30

9. UccnenoBaTh QYHKIHIO f{X) = 3x2 - X3 MU IOCTPOUTH ee rpadUK.
10.BbI4MCc/IMTh 3HaYeHHE MPOU3BOJHOM C/IeAYIOIMX QYHKIUH B TOYKE
X0 = 4:
a) f{x) =8x* —Inx; 06) f{x) = x3 + 5x.
11.HaiiTu npor3BOAHYIO QYHKLUU Y = (x4 —5x% + x)7.
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12.HaliTu npor3BOJHYI0 QYHKILUHU Y = 121X _§ :
X +

2x%-6

13.HaiiT npor3BogHY0 QYHKIHU Y =€
14.HaiiTu npor3BOAHY0 QYHKIMHU Y = In (8x4 —3x% + 2).
5-x° +x* - 3x

15. HaliTy HeonpeeJIeHHbIA UHTErpaJl J' . dx.

16.HariTy HeonpeaeseHHbIA UHTErpaJl METOA0M 3aMeHbI IEPEMEHHOMU
'[ x2 e dx.

17.HaviTu HeonpeesleHHbIA UHTErpaJl METOJOM 3aMeHbI [IepeMeHHOU
[(5x+12) dx.

18.HaviTu HeonpeesleHHbIA UHTErpaJl METOIOM 3aMeHbI [IepeMeHHOU
jcos(Sx +3)X.

19.HaviTu HeonpeaeseHHbIA UHTErpaJl METOJOM 3aMeEHbI
mepeMeHHO#H [sin® x- cosxdx.

3
20.BbI4MCIUTD ONpeie/IeHHbIH HHTerpaJl j(5x +1)dx.
0

3+X4

21.BpIYUCIUTB Ollpeie/IeHHbIM UHTErpaJl jZ)(de.
0

22.Haiitu AUB, ANB, eciu A=(3,2;3,4), B=(4,5,6,7).

23. CKOpOCTb ABUKEHUSI TOUKH U3MEHSIETCS 110 3aKOHY V = 5t2 +4t + 2

(M/c). HaiiTu nyTb S, IpoHJeHHbIN TOYKOM 32 4 C OT HayaJsia JIBUXKEHHS.

24.Teno aBuKeTcs co ckopocThbio v(t) = 3t2 — 2t - 3 (M/c). Haii'Tu nyTb,
NPOVJ€HHbIN TeJIOM 33 YETBEPTYI0 CEKYHAY.

25.Bbryucautb miaomaZb GUrypbl, orpaHU4eHHOU JIMHUSAMU Y = X2,y = 0,
x=1,x=2.

26.PemuTh KBajipaTHOE ypaBHeHHe: X° -2x + 2 = 0.

27.J1aHO0 KOMIJIEKCHOE YUCJIO Z = —4i. HauTu MoAy/ib U apryMeHT YUCJIa,

Npe/iCTaBUTh YUCJI0 B TPUTOHOMETPUYECKOUM U IMOKa3aTeJIbHOU
dbopmax.

28.B oiHOM KOp3WHe HaXxoAATcs 5 6esbiX U 10 4epHBIX IApOB, B APYTroM -
4 6enbiXx ¥ 11 yepHbIX. U3 KaXk/10M KOP3UHBI BbIHYJ/IU 10 mapy. Hautu
BEPOSITHOCTb TOT0, UYTO 004 I1apa OKaXKyTCS YEPHBIMHU.

29.B notepee 1000 6useToB. PasbirppiBaeTcss oAWH BbIUTpbI B 200
pyo6Jsied U aecaThb Bbiurpbilied no 100 pyosen. [lycts X - BeJiMunHa
BO3MO>XHOTO BBIMIpHIIIA [Ji1 4YeJOBEKa, UMEKIEro OAWH OuJIeT.
CocTaBUTb 3aKOH pacnpezeseHUsI ITOU CIY4alHOW BeJTUYMHbI X.

30.CsiyyariHas BeJIMYMHAX 3a/laHa 3aKOHOM pacnpe/ie/leHUs:

4 6 7
0,4 0,5 0,1

HaliTu MaTeMaTH4YecKoe OXKHUAAaHHUE, JUCIIEPCUIO, CpeHEee
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KBa/IpaTHU4YHOE OTK/JIOHEHHE 3TOM cnyqal?moﬁ BeJINYHHBI X.
IIIka/1a oueHKHu OﬁpaBOBaTeJIbeIX AOCTI/I)KeHPlﬁ

[IpoleHT pe3yIbTaTUBHOCTH OLieHKa YPOBHS MMOATOTOBKHU
(MpaBUJIbHBIX OTBETOB) 6aJ1 (oTMeTKa) Bep6a/IbHbIN aHAJIOT
95-100% 5 OTJIMYHO
94 -75% 4 Xopo1o
74 - 60% 3 Y J0BJIETBOPUTEJILHO
MeHee 60% 2 HeynoBJ1eTBOPUTENBHO

5 CIIMCOK UCITOJIB3YEMbIX UICTOYHUKOB
OcHOBHble UCMOYHUKU

1 FBozomoso0s, H. B. MaTeMaTHKa : y4eOHUK JJ1s1 CpeZHETO MPOodeCcCCUOHATbHOTO
o6paszoBanus / H. B. boromouios, I1. K. Camoiisienko. — 5-e U3, nepepab. u Jom. —
Mocksa : U3paTenbctBo Hpaiit, 2023. — 401 c. — ([IpodeccruoHanbHoe
o6paszoBanue). — ISBN 978-5-534-07878-7. — URL::
https://urait.ru/bcode/511565

2 Bpiclias MaTeMaTHKa : y4eOHUK U IPAKTUKYM JJis1 CpeiHero npodeccuoHajbHOro
o6paszoBanus / M. b. XpunyHoBa [u fip.] ; noj, ob1el pefakiuen
M. B. XpunyHnosoi, U. U. llpiranok. — MockBa : U3paTenbctBo H0pauT, 2023. —
472 c. — (IIpodeccuonanbHoe o6pazoBaHue). — ISBN 978-5-534-01497-6. — URL
: https://urait.ru/bcode/513645

JlonosiHUmMeAbHbIe UCMOYHUKU

1 KsiTMaHOB, A. M. MaTeMaTuKa : yyebHoe nocobue A4 cro / A. M. KeitmanoB, E. K.
JlefinapTac, C. I'. MbiciuBelw. — 4-e u3f., crep. — Cankrt-IleTepbypr : Jlanb, 2024.
— 288 c. — ISBN 978-5-507-49226-8. — TeKcT : 3/1eKTpOHHbIH // JIaHb :
3JIEKTPOHHO-6UbMoTeuHas cucteMa. — URL:
https://e.lanbook.com/book/383453 (mata o6pauienus: 30.01.2024). — Pexxum
JIOCTyTa: AJ1s1 aBTOPU3. M0JIb30BaTeEeM.

2 Maremaruka. [IpakTukyM : yye6HOe nocobue Ajid cpeiHero npodpeccuoHaJbHOT0
obpasoBaHus / O. B. TaTapHUKOB [U Ap.] ; of 06111el pefaKLuen
0. B. TatapuukoBa. — MockBa : U3gaTtenbctBo Opaiit, 2023. — 285 ¢. —
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https://urait.ru/bcode/511565
https://urait.ru/bcode/513645

(ITpodeccuonanbHoe ob6pazoBanue). — ISBN 978-5-534-03146-1. — URL:
https://urait.ru/bcode/512207

3 JlucuukuH, B. T. MaTemaTuKa B 33/1a4ax C pelieHUsIMH : yue6Hoe nocobue / B. T.

JlucnukuH, U. JI. ConoBeiltuuk. — 7-e usf., ctep. — CaHkT-IleTepoypr : Jlans, 2020.
— 464 c. — ISBN 978-5-8114-4906-4. — TeKcT : 3/1eKTPOHHbIH // JIaHb :

3JIEKTPOHHO-6UbMoTevHas cucteMa. — URL:
https://e.lanbook.com/book/126952 (naTa ob6paiieHus: 30.01.2024). — Pexxum
JIOCTyTa: AJ1s1 aBTOPHU3. M0JIb30BaTeEeH.

6 KPUTEPUU ®OPMHUPOBAHHA OLEHKH 110 KAZKAOMY
OLOEHOYHOMY CPEACTBY
Illka1a oneHKH 06pa3oBaTe/IbHbIX AOCTUKEHUH

[TporieHT pe3yIbTaTUBHOCTH OneHKa YPOBHS MOJATOTOBKU
(mpaBUJIbHBIX OTBETOB) 6as (oTMeTKa) BepOaJIbHbIA aHAJI0OT
95 -100% 5 OTJIMYHO
94 -75% 4 Xopo1io
74 - 60% 3 Y J0BJIETBOPUTEJILHO
MeHee 60% 2 HeynoBJjieTBOPUTEJBHO

mpudT TimesNewRoman, kerJib 14, 1oJlyTOPHBIN HUHTEPBaJI; pa3Mephl

noJieii 1, 15 cm;

mwpudT B Tabaunax - TimesNewRoman, kersib 12, oquHapHBIN

HNHTEepBaJi,

AJIA HyMepaoru CTPpAaHHUI bl UCIIOJIB30BATH IIOJIOKEHHNE BHU3Y

CTpPaHUILbI CIIPABA;

HyMepal Mo HAYUHATh C TUTYJILHOTO JIUCTA, He IPOCTaBJIASA HOMED
CTpaHuUIbl Ha 1 cTpaHuULe;
7 KOAU®UKATOP KOHTPOJIbHBIX 3A/IAHUNA

Ne n/n Tun oyeHo4YHO20 Kpamkas xapakmepucmuka IIpedcmassenue
Koo cpedcmea O0YeHO4YH020 cpedcmea 0YeHO4YH020 cpedcmaa
OYEHOYH 8 ¢hoHde
020
cpedcms
a
1. JlenoBas u/unu | CoBMecTHas JleITeJIbHOCTh rpynmbl | Tema (mpo6.siema),
poJieBas urpa obyyarouMxci U IpenojaBaTesisd | KOHLeNLUUsl, poOJU U
1o/, yIipaBJieHHeM NpenojaBaTeJis C | 0O)KUJaeMbli
IeJbl0  pellleHHus1 y4yeOHbIX U | pe3y/bTaT
npodeccroHalbHO-
OPHUEHTHPOBAHHBIX 3aJa4 MyTeM
WUTPOBOTO MO/leJTUPOBAHUS
peasibHOM MPO6GJIEMHOU CHUTYyalHH.
[lo3BosisieT  OLleHHUBAThb yMeHHUE
aHaAJIM3UPOBATH U peliaTh
TUNUYHbIE npodeccroHaJbHbIe
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https://urait.ru/bcode/512207

3a/a4u

Kelic-3amaua

Y4yeb6HBI  MaTepuas  NOAAETCHA
CTyJleHTaM B BUJAe TMpobseM
(kelcoB), B KOTOPbIX 00yYaOLUIAMCS
npejJiaraeTcs OCMBICJIUTh
peasbHy0 npodeccuoHaNbHYI0
CUTYyaLMI0 [/l pelleHusl JaHHOH
npo6JieMBI. 3HaHuA
npuobpeTalTcsi B pe3yJibTaTe
aKTUBHOM M TBOPYECKON pabOThI:
CaMOCTOSITEJIbHOTO OCyLIeCTBJIEHUS
LieJierniojlaraHus, cbopa
HeoOXoaAuMMoOW UWHpOpMaLMM, ee
aHa/M3a C pa3HbIX TOYEK 3peHHud,
BbIZIBU>KEHUSI TUIOTE3bl, BHIBOJOB,
3aKJIIDYEeHUH, CaMOKOHTPOJIA
npoliecca NoJy4YeHusi 3HaHUHM U ero
pe3y/IbTaToB.

3asaHus AJid pelieHus
KeMc - 3aJja4u

KossiokBuym CpencTBO  KOHTpoJA  ycBoeHHUd | Bompockl no Temam /
y4ebHOTr0 MaTepuazia TeMBbl, | pa3zesam
paszena WU paszesioB | AUCUUIJIMHbBI WX
JMCLUILJIMHBI, OPTaHU30BaHHOE KaK | NPOdpeCcCHOHaTbHOTO
y4ebHoe 3aHATUE B BU/JIE | MOLYJIS
cobece/loBaHUsl TpemnojaBarens C
00y4YarUMMHUCS.
KoHnTposibHas paboTa CpeacTtBo POBEpPKU yMeHu# | Kommiekr
NPUMEHATh TMOJyYeHHble 3HaHHUS | KOHTPOJIbHbIX
il G peleHUs 3a/ay4 | 3aaHUU no
ONpe/ieJIeHHOTO THUIa [0 TEMe WJHW | BapUaHTaM
pasgeny
Kpyribii ctoJi, | OLleHO4YHbIEe cpeacTBa, | [lepedyeHb
JIUCKYyCCHS, JIMCIYT, | IO3BOJISIIOIIME BKJIIOUUTD | IUCKYCCUOHHBIX TeM
Je6aThl 00yYaroLUXCS B npouecc | s poBeJIeHUs
0o0CyXJeHHUsl CIIOPHOrO BOMPOCa, | KPYTJIOro CTOJIa,
npo6seMbl U OLEHUTb UX yYMeHWe | AUCKYCCUH, [JUCIYTa,
apryMeHTHUpPOBaTb  COOGCTBEHHYIO | 1e6aTOB
TOUYKY 3peHUs
[TopTdoano [leneBas nozbopka pa6oTt | CTpyKTypa
CTyZleHTa, pacKpblBawlasg ero | nopT$oamno
VHJUBUJya/bHbIE
obpa3oBaTesibHble [JOCTHXKEHUS B
OHOW WM HECKOJIbKHX Y4eOHbIX
JUCHHUILIMH, B NMpodecCHOHabHOM
MOJyJIE.
[IpoekT KoHeyHbIV NIPOAYKT, oJiy4aeMbli B | TeMa rpynnoBbIxX

pe3yJibTaTe  IJIAHUPOBAHUS U
BBINOJIHEHUSI KOMILJIEKCA Y4eOHBIX
U HCCIeJoBaTeJbCKUX 3aJlaHUM.
[To3BosisieT OI[€HUTbD yMEHHUS

u/unu
VH/IUBU/Iya/IbHBIX
IPOEKTOB

48




00yYaroLUXCS CaMOCTOSITEJIbHO
KOHCTPYHUpPOBaThb CBOU 3HAHUS B
npoliecce pelieHus MPaKTHYeCKUX
3aJ1a4 u npob6Jem,
OpPHEHTHUPOBATHCS B
MHGOPMALIMOHHOM MPOCTPAHCTBE U
ypOBEHb chOpMHUPOBAHHOCTHU
aHaAJIMTUYECKUX,

HCCae0BaTe bCKUX HaBbIKOB,
HaBbIKOB MPaKTHUYECKOT0 U
TBOPYECKOTO MbIlLJIeHUsL. MoxeT
BBIMOJIHATBCA B WHAWBHAYAJIbHOM
nopsijike WIN rpyInou
00y4YaroUUXC.

PacueTHo-rpaduyeckas
paboTa

CpeacTtBo NPOBEPKHU yMeHUH
NPUMEHSATH MOJIyYeHHble 3HAHUS 110
3apaHee ONpe/e/leHHOU MeToJuKe
JUI pellleHUs 3ajJlad WM 3aJaHui’
N0 MOJYJI0 WJIH JAUCIHUIUIMHE B
1[eJIOM.

KoMmniekT — 3asaHui
JLIst BBITIOJTHEHHUSI
pacyeTHoO-
rpadpuveckoil paboThl

Pedepar

[TpoAyKT caMOCTOSATENbHOU PaGOTHI
CTY/leHTa, NpeACTaBASAIUIMN COO0H
KpaTKoe U3JI0)KeHHE B MUCbMEHHOM
BHUJIe TIOJIyYEHHBIX pe3yJIbTaTOB
TEOPETHUYECKOT O aHa/M3a
Onpeie/IEeHHOW TeMbl, Tlle aBTOp
packpbiBaeT CyTb HCCIeAyeMOU
npo6JIeMbl, MPUBOJUT pPa3JHUYHbIE
TOYKH 3peHus, a TaKXe
CO6CTBEHHbIE B3TJIsI/IbI HA HEE.

TeMmbl pedepaToB

10.

Jloksaz, coobieHue

[IpoayKT caMmoCTOATE/IbHOW PabOThI
CTY/leHTa, NpeACTaBASAUMN COO0H
nyo6Ju4YHOe BBICTYIJIEHUE 1o
npe/iCTaBJIeHHI0 M0JIy4YeHHbIX
pe3yJIbTaToB pelieHUs
onpe/ieJIeHHOW TeMBI.

TeMbl
coob1eHuH

JIOKJIa/IOB,

11.

Tect

CpeAcTBO KOHTPOJIS, HAallpaBJeHHOE
Ha IPOBEPKY YPOBHS OCBOEHUS
KOHTPOJIMPYEMOTO TEOPETUYECKOT O
Y IPaKTHUYECKOro MaTepuasa 1o
JUAKTUYECKUM eJUHULIaM
JVCLUIIIMHBI WU
npodeccroHaJbHOTO MOJYJIS.
Cucrema CTaHJapTU3UPOBAHHbIX
3a/laHUH, 03BOJISOLIAs
aBTOMaTHU3UPOBATb NPOLEAYPY
M3MepeHUsl ypOBHS 3HAHUU U
yMeHHUH 00y4aruimxcs

dony,
3aJjlaHu U

TEeCTOBbIX

12.

dcce

Cpe/ZicTBO, MMO3BOJISIIOIEE OILEHUTh
yMeHHe 00y4alollerocss MMCbMeHHO
u3JlaraTb  CyTh  IOCTaBJEHHOU

TemaTuka acce
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npo6JieMbl, CaMOCTOSITEJIbHO
NpPOBOJUTDH aHaJu3 3TOoH
npo6JIEMBI.

13. [IpakTUyeckre paboThl | ITO 3aJaHUsA, C TIOMOUIbI0 KOTOPBIX | BUuabl:  HabJi0/ileHUeE,
(mpakTU4eckoe y ydamuxcad GOpMHUPYIOTCS U | U3MEpPEHMUE, OTIBIT,
3aJlaHue) pa3BUBAOTCA npaBUJIbHbIE | KOHCTPYUPOBaHHE U

NpaKTUYEeCKHE eNCTBUS. Ap- 33ja”Huda A

NpaKTUYeCKUX paboT

14. JlabopaTopHble paboThl | ITO MNPOBeJEHUE YYallMMUCSA IO | 3aaHuA JUIs

3aJlaHUIO0 MIpeno/iaBaTesisi ONbITOB C | 1ab0paTOPHBIX paboT

HCI0JIb30BaHHUEM npubopOB,

NpUMeHeHHUEeM HWHCTPYMEHTOB U

JIpyTux TEXHUYECKUX

NpUCIOCO6TEHUH.

15. OTueTsl no npakTukaMm | CpeACTBO KOHTPOJISA, M03BoJA0IAA | Buzbl pabot U

oby4arolemMycs 3a/laHuA Ha Y4YeOHYI0 U
NpOJleMOHCTPUPOBATH IPOU3BO/ICTBEHHYIO
000011leHHble 3HAaHWS, YMEHUsS U | IPAKTUKY
NpaKTUYeCKHUH OIBIT,
npuobpeTeHHbIe 3a BpeMs
NPOXOXK/IEHUS y4ebHOM U
IPOU3BOJCTBEHHOU NPaKTHK.
OT4yeThl 0 NpPaKTUKaM MO3BOJISIOT
KOHTPOJINPOBATh B 11eJIOM
ycBoeHue OK u [1K 0603HaYeHHbIX B
OIIOII.

16. 3azaHue Ha BKP | [lepedyenp ocHOBHBIX Bompocos, | BKP CIIO
(AUMMJIOMHBIA  NPOEKT, | KOTOPbIe JO/KHBI ObITh PACKPBITHI
JIUIJIOMHas paboTa) B paboTe, a TakXKe yKas3aHUs Ha

OCHOBHbIE MHPOpMaILMOHHbIE
VICTOYHUKH.

17. Onpoc CpeactBo KOHTpPOJIA 3HaHUH, | CIMCOK BOIPOCOB IO

NOJIyYeHHBIX Ha 3aHATUU TeMe/TeMaM
JUCLHUIJIAHBI, WU
npodeccroHalIbHOTO
MOJY /IS

18. [lepeyeHb CpeacTBo KOHTpPOJIA 3HaHUH, | CIIMCOK BOIIPOCOB
BOIpPOCOB( A5 NOJIy4eHHBIX B pesyJsibTaTe
JK3aMeHa,3a4yéTa) V3y4eHus JUCLUIINHBI,

npodeccroHaJbHOTO MOYJIs

19. [lepeyeHb 3aganuu | CpeacTBo KOHTPOJIA yMeHuH, | CMCOK 3alaHUM

(m/151 9K3aMeHa,3a4éTa) | MPAKTHUYECKOTrO ONbITA MOJyYEHHbIX
B pesyJsibTaTe U3yyeHus

JAUCLMILIMHBI, TPOPeCcCHOHATBHOTO
MOAYJIA

NOAMVCAHO

YTBEPXXJEHO

[IOKYMEHT MOZMWUCAH 3MEKTPOHHOW MNOANUCHIO

®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY,
3aBeaytoLwmii METOANYECKUM KaBUHETOM

®rsoy BO "PrerTy”, PFP%D

, CaBenbeBa Onbra BukTopoBHa,

3aM. ampektopa PCCK «PIPTY» no YP

®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa,
[vnpekTtop PCCK «PIPTY»

Onepatop 340 000 "KomnaHus "TeH3op"

18.10.24 14:34
(MSK)

18.10.24 15:46
(MSK)

18.10.24 15:49
(MSK)

MpocTtas noanucb

MpocTas nognucb

Mpocras nognucb




